SOIL SURVEY OF 


Slope County, North Dakota 


United States Department of Agriculture 
Soil Conservation Service and Forest Service 


In cooperation with 
NZ, North Dakota Agricultural Experiment Station 


This is a publication of the National Cooperative Soil Survey, a joint effort of the United States 
Department of Agriculture and agencies of the States, usually the Agricultural. Experiment Stations. In 
some surveys, other Federal and local agencies also contribute. The Soil Conservation Service has lead- 
ership for the Federal part of the National Cooperative Soil Survey. In line with Department of Agricul- 
ture policies, benefits of this program are available to all, regardless of race, color, national origin, sex, 
religion, marital status, or age. 

Major fieldwork for this soil survey was completed in the period 1967 to 1973. Soil names and 


descriptions were approved in 1973. Unless otherwise indicated, statements in the publication refer to 
conditions in the survey area in 1973. This survey was made cooperatively by the Soil Conservation 
Service, the Forest Service, and the North Dakota Agricultural Experiment Station. It is part of the 
technical assistance furnished to the Bowman-Slope and Slope-Hettinger Soil Conservation Districts. 

Soil maps in this survey may be copied without permission, but any enlargement of these maps can 
cause misunderstanding of the detail of mapping and result in erroneous interpretations. Enlarged 
maps do not show small areas of contrasting soils that could have been shown at a larger mapping scale. 


HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains information 

that can be applied in managing farms, 
ranches, and woodlands; in selecting sites for 
roads, ponds, buildings, and other structures; 
and in judging the suitability of tracts of land 
for farming, industry, and recreation. 


Locating Soils 


All the soils in Slope County are shown on 
the detailed map at the back of this publication. 
This map consists of many sheets made from 
aerial photographs. Each sheet is. numbered to 
correspond with a number on the Index to Map 
Sheets. 

On each sheet of the detailed map soil areas 
are outlined and identified by symbols. All areas 
marked with the same symbol have the same 
kind of soil. 


Finding and Using Information 


Individual colored maps showing the relative 
suitability or degree of limitation of soils for 
many specific purposes can be developed by 
using the soi] map and information in the text. 
Translucent material can be used as an overlay 
over the soil map and colored to show soils that 
have the same limitation or suitability. For ex- 
ample, soils that have slight limitations for a 
given use can be colored green, those that have 
moderate limitations can be colored yellow, and 
those that have severe limitations can be col- 
ored red. 


Farmers can learn about use and manage- 
ment of the soils from the soil descriptions, 
from the discussions of the capability units, 
and from information in the sections “Crop- 
land,” “Range,” “Woodland,” and “Windbreaks 
and Environmental Plantings.” 

Foresters can refer to the section ‘“Wood- 
land,” where the kinds of trees in the county 
are described, and the section “Windbreaks and 
Environmental Plantings,” where the soils in 
the county are grouped according to their suit- 
ability for trees. 

Game managers and others can find informa- 
tion about the suitability of soils for wildlife 
habitat and for recreation in the sections “Wild- 
life Habitat” and “Recreation.” 

Engineers and builders can find, under “En- 
gineering” and “Soil Properties,” tables that 
contain estimates of soil properties and infor- 
mation about soil features that affect engineer- 
ing practices. 

Ranchers can find, under “Range,” the names 
of many of the plants that grow on each soil 
and estimates of potential yields of range for- 
age. 

Scientists can read about how the soils formed 
and how they are classified in the section ‘For- 
mation and Classification of Soils.” 

Newcomers in Slope County may be especially 
interested in the section “General Soil Map,” 
where broad patterns of soils are described. 
They may also be interested in the information 
about the county given in the section “General 
Nature of the County.” 


Cover: 


Stripcropping, contour stripcropping, and grassed 


waterways help control soil blowing on these soils which are 
in capability unit [[le—6. A windbreak protects the farm- 


stead, feedlots, and farmyard from prevailing winds and 


from 


blowing snow in winter, Photo courtesy of W. P. 


Sebens, former executive secretary, North Dakota Associa- 
tion of Soil Conservation Districts. 


Index to soil mapping units —-_______._..--_----- 

Summary of tables _-_-___-_--_----___---------_ 

How this survey was made ~---_---______-_--__-____ 

General soil map —_-.--_____1_-_--_____.-___---- 
Nearly level to moderately “alopiag soils on 

terraces, alluvial fans, and bottom land 

1. Hanly-Chanta-Glendive association 


2. Stady-Shambo-Mott association _-_-----_ 
Nearly level to strongly sloping soils on uplands — 
. Absher-Belfield-Rhoades association ~--__ 
4. Belfield-Rhoades-Moreau association _____ 
5. Morton-Regent-Sen association ~....._... 
Nearly level to very steep soils on uplands ~----- 
6. Chama-Cabbart-Sen association ~-_---_-__ 
7. Badland-Cabbart association ___-..---__- 
8. Brandenburg-Cabba-Cabbart association — 
9. Chama-Cabba-Sen association ~--------_ 
10. Flasher-Badland-Cabba association __..__ 
11. Fleak-Rhame-Zeona association -_--------_ 
12. Vebar-Tally-Flasher association ~------_ 
Descriptions of the soils 
Absher series ~----~-- 
Amor series ~--_----- 
Arnegard: ‘series: <-->. -- 5-5-2 sobs oe 
Badland (2322 hk ee 
Belfield series -.---_--_.---.-------------------- 
Benz series _--__--____-___-------------------- 
Borolls,. saline __..-___.----_-______..-__-_-_-____ 
Borolls and Orthents, stony ~---..-.--------_- 
Boxwell series ______-___-___-_-_.------_---_.- 
Brandenburg series ~--..__________-__________ 
Cabba series ~-------..------------------_---- 
Cabbart series _...-.--__________---__-________ 
Chama series ~-______--_.-.-.-.-________-____ 
Chanta series ---_-__.-.--_________---_-----.. 
Cherry: seviés: = 22-22 222 noe 


Chinook series —_ 
Daglum series __ 
Desart series ---_---___--__ 
Dimmick series ~--_-__----.-_________----___ 
Ekalaka series __--_.---------..----_______ 
Farland series -__-__.--_-____-_.§§_ 
Flasher series ----..--________.______________ 
Bleak ‘series. :o0 20222 a eee ce 
Fluvaquentic Haplaquolls ~------------------- 
Glendive series ~_.-._-__-_---.--------------- 
Golva-series ==) <2 2s 220 ee 
Grail series? = 23.2 2232. o ke oe 
Grassna: series: (20° i eh he, 
Hanly’ series: 4.022 ota St oe ee 
Harriet series .____________ 
Havre series _. 
Heil, .s@ries’ ooo ee ea 
Korehea series _-_--------------.--.-__--__--- 
Kremlin series __-.-.------------------------_ 
Lawther series _-._.-.--------_----_----------~ 
Lawther variant ~-----_----_---------_-----_. 
Lefor “series: ec c35 0230 oo one Se 
Lihen: series: 22-2 2 os becuse kil ess 


Contents 


Page 

Manning series ~_------------------__-_------ 41 
McKenzie series ______._-___________-_------- 42 
Moreau’ ‘series)2220 2-5 essa ce 42 
Morton “series. 22242522052 2oco cece asses 43 
Mott: Seties oc.06., ee eed 45 
Parshall series ~----------------------------- 46 
Patent series ~-- 2S 46 
Reeder series — = 48 
Regent series ~---.--------_-_-------~.------- 48 
Rhame. Series:.2< 22 secs 2-206 Wo ee eee eke 49 
Rhoades series ~_-_--_---------_--------------- 50 
Ringling ‘series ~----------------------------- 51 
Savage’ series: eh ee cate e ses 52 
Searing series ~----------------------~------- 53 
Den series, 22-22 os 22% soe ee ee 53 
Sham series). s222esscsc oo sehen cesses 55 
Shambo series 55 
Stady. series: - 22202-5032 ee et 56 
Wally sseries, =-2<s20. 2250 sose0 cc sos pesos 57 
Telfer:series- s2-5=s2202 ces ccee ocak ete 58 
Vebar series ____--_____ 58 
Wabek series 59 
Wayden series 60 
Yetull series 60 
Zeona series 61 
Use and management of the soils _-._.___.-- 61 
Cropland. ==s-2-=s2220--é-.05--7--225e—- 61 
Capability classes and subclasses- 62 
Management by capability units 62 
Yields: per acre: 2. -22-2ss5--5-255254s-2-5se5 69 
Woodland) 222252506253 69 
nears and environmental plantings ~-..-- a 
Wildlife habitat 89 
Recreation _-_________-______ 96 
Engineering ~--------------- 102 
Building site development _ 110 
Sanitary facilities _---__-_______-_-.--------- 110 
Construction materials ~-.----------_-_----- 117 
Water management ~------.-------.-------- 123 
Soil properties ~-------------_---_----~.-------- 123 
Engineering properties ~-----_-_---_--_------__ 123 
Physical and chemical properties ________----__ 142 
Soil and water features ~-------_----_._-----~ 155 
Mechanical and chemical analysis ---___--_----__ 162 
Formation and classification of soils _-._---.------ 162 
Factors of soil formation ~-------_~.---------- 162 
Parent material ----_-_--_--_---------------- 162 
ClMAte waco i ccm cate eee eeled dene 162 
Reef Gon oben toa ee Se cate ee bnew 163, 
Plant and animal life -------------------___ 163’ 
Timea 2 eo ce 163 
Classification “1.-2222% 2-2-2 $= sen ee ea 164 
General nature of the county _______--_---------~ 164 
Climate <2) 20 eo st 166 
Marming: 225 sess so5t6 52 co wo sebecsc tec 8 167 
References, <= 52-22 sch seco ees ccsee - 167 
Glossary’ 22 sess cCs oo e bee ee 168 


Issued November, 1978 


Index to Soil Mapping Units 


AbA—Absher loam, 1 to 8 percent slopes -_------ 
AbC—Absher loam, 3 to 9 percent slopes ~.----~- 
AgA—Amor loam, 1 to 3 percent slopes —----_---_ 
AgB—Amor loam, 3 to 6 percent slopes -_------.- 
AgC—Amor loam, 6 to 9 percent slopes —-~ a 
ArB—Arnegard loam, 8 to 6 percent slopes --__~_-- 
Se TON sens masta complex, 9 to 50 percent 
slopes 
Bb—Badland. is 2 32 se ee en 
BeA—Belfield silt loam, 1 to 3 percent slopes —-..- 
BeB—Belfield silt loam, 3 to 6 percent slopes —--- 
BfA—Belfield silty clay loam, 1 to 3 percent slopes 
BfB—Relfield silty clay loam, 3 to 6 percent slopes 
BhA—Belfield-Rhoades silty clay loams, 1 to 3 
percent slopes _--_----_____-----~----~-___+---~ 
BhB—Belfield-Rhoades silty clay loams, 3 to 6 
percent slopes _-..-.---~----~~---------------- 
BkC—Benz silt loam, 1 to 9 percent slopes ~_----_- 
BnC—Benz and Absher clay loams, 1 to 9 percent 
slopes’ 22 soe eee ee eet 
Bo—Borolls, saline ~----.------------~-------+-+- 
Bee and Orthents, stony, 15 to 45 percent 
slopes: 222-002 es seek St ss os 
BtB—Boxwell loam, 8 to 6 percent slopes ~-~----- 
BtC—Boxwell loam, 6 to 9 percent slopes __--..-- 
Buy uvenden burs cant complex, 6 to 40 percent 
slopes: 2222.5 2s eet estee seen e sss 
CaE—Cabba loam, 15 to 40 percent slopes -_-__--- 
CbE—Cabba-Badland complex, 9 to 40 percent 


slOpes oa oaseSse soos eat 
Cf£C—Cabbart silt loam, 8 to 9 percent slopes ~-__ 
CfD—Cabbart silt loam, 9 to 15 percent slopes —-_ 
CfE—Cabbart silt loam, 15 to 40 percent slopes__ 
Ogle aboeeeBadiend complex, 9 to 40 percent 

slopes. ocosaah oan c= s se ees oe ee 
CmA—Chama silt loam, 1 to 3 percent.slopes ~~ 
CmB—Chama silt loam, 8 to 6 percent slopes ~--_ 
CoB—Chama-Cabba silt loams, 3 to 6 percent slopes 
CoC—Chama-Cabba silt loams, 6 to 9 percent slopes 
CoD—Chama-Cabba silt loams, 9 to 15 percent 


slopes 22s 22 ee ee 
CtA—Chanta loam, 1 to 3 percent slopes ----..---~ 
CtB—Chanta loam, 3 to 6 percent slopes ---------- 
CyC—Cherry silty clay loam, 3 to 9 percent slopes 
CzB—Chinook fine sandy loam, 1 to 6 percent slopes 
DaB—Daglum fine sandy loam, 1 to 6 percent slopes 
DaC—Daglum fine sandy loam, 6 to 9 percent slopes 
DhB—Daglum-Rhoades silty clay loams, 1 to 6 
percent slopes .---------~-------------------- 
Dk—Dimmick silty cla: 
EdB—Ekalaka-Desart fad sandy loams, 1 to 6 
percent slopes ~-------..--------------------- 
EkB—Ekalaka soils, 1 to 6 percent slopes ~_-----_ 
EkC—Ekalaka soils, 6 to 9 percent slopes --.--.-- 
FaA—Farland silt loam, 1 to 8 percent slopes ---_ 
FaB—Farland silt loam, 3 to 6 percent slopes --__ 
FbE—Flasher-Badland complex, 9 to 40 percent 
slopes. 5 2 [ooo os a eho esos 
FhD—Flasher soils, 3 to 15 percent slopes -__-_- 
FhE—Flasher soils, 15 to 40 percent slopes -_.~_~ 
FkE—Fleak-Badland complex, 9 to 40 percent slopes 
FID—Fleak soils, 8 to 15 percent slopes _-----____ 
FIE—Fleak soils, 15 to 40 percent slopes _ 
Fu—Fluvaquentie Haplaquolls 
GlA—Glendive fine sandy loam, 1 to 3 percent slopes 
GlB—Glendive fine sandy loam, 3 to 6 percent slopes 


ii 


GoC—Golva silt loam, 6 to 9 percent slopes -_--__ 
GrA—Grail silt loam, 1 to 3 percent slopes ~---__ 
GrB—Grail silt loam, 3 to 6 percent slopes ------ 
GtA—Grail silty clay loam, 1 to 3 percent slopes —_ 
GtB—Grail silty clay loam, 3 to 6 percent slopes -_ 
GwA—Grassna silt loam, 1 to 3 percent slopes ~--- 
GxB—Grassna and Golva silt loams, 3 to 6 percent 
slopes: ==..2- 28 cools te 
HaA—Hanly soils, 1 to 3 percent slopes ---------- 
Hce—Harriet complex ~-----------~----------~-- 
HeA—Havre soils, 1 to 8 percent slopes --.._..- 
Hz—Heil and McKenzie soils ---_--------~-----~-~- 
KceA—Korchea loam, 1 to 3 percent slopes _-____._ 
Kh—Korchea and Havre soils, channeled -_ 
KrB—Kremlin loam, 1 to 6 percent slopes —_ 
KrC—Kremlin loam, 6 to 9 percent slopes -.----__ 
LaA—Lawther silty clay, 1 to 3 percent slopes ---_ 
LaB—Lawther silty clay, 3 to 6 percent slopes ____ 
Le—Lawther-Rhoades silty clays ----------__-_-_ 
LdA—Lawther clay, sandy subsoil variant, 1 to 3 
percent slopes ~------_-------__-------------~ 
LdC—Lawther clay, sandy subsoil variant, 3 to 9 
yoreene slopes 222-22 soe eek 
Le 
sl 


—Lefor-Vebar fine sandy loams, 1 to 6 percent 


slopeS 2-920 sete te enn eae 
MaA—Manning fine sandy loam, 1 to 3 percent 

Slopes. oj 2d olson oe eee 
MaB—Manning fine sandy loam, 3 to 6 percent 

Slopes) ecco at he eee a 
MeA—Moreau silty clay, 1 to 3 percent slopes -.._ 
MeB—Moreau silty clay, 3 to 6 percent slopes ~.-- 


MeC—Moreau silty clay, 6 to 9 percent slopes ____. 


MoA—Morton silt loam, 1 to 3 percent slopes ~-~- 
MoB—Morton silt loam, 3 to 6 percent slopes ~-.- 
MoC—Morton silt loam, 6 to 9 percent slopes ____ 
MpA—Morton complex, 1 to 3 percent slopes ~~... 
MpB—Morton complex, 3 to 6 percent slopes _----. 
MpC—Morton complex, 6 to 9 percent slopes ______ 
MrB—Morton-Rhoades silt loams, 8 to 6 percent 


slopes) 2-22 See ete 
MsA—Mott sandy loam, 1 to 3 percent slopes ~_-- 
MsB—Mott sandy loam, 3 to 6 percent slopes —--~ 
MtA—Mett loam, 1 to 3 percent slopes ---..-____ 
MtB—Mott loam, 3 to 6 percent slopes __._-.-.-- 
PaB—Parshall fine sandy loam, 1 to 6 percent 
SIOPOS: -sn-— 4S ke on a st 
PeB—Patent loam, 8 to 6 percent slopes _--_.----~ 
PeD—Patent loam, 6 to 15 percent slopes ~—-----~-. 
PsD—Patent-Sham-Gullied land complex, 3 to 15 
percent slopes ~-----~-----------.-..-------- 
ReA—Reeder loam, 1 to 8 percent slopes ~--.---~- 
ReB—Reeder loam, 3 to 6 percent slopes ______-- 
ReC—Reeder loam, 6 to 9 percent slopes ~-----_- 
RgA—Regent silty clay loam, 1 to 3 percent slopes 
RgB—Regent silty clay loam, 8 to 6 percent slopes 
RhA—Regent-Rhoades silty clay loams, 1 to 3 
percent slopes ~-------------_---------------- 
RhC—Regent-Rhoades silty clay loams, 3 to 9 
percent slopes ~----_------_--------._---.---. 
RkB—Rhame-Chinook fine sandy loams, 3 to 6 
percent slopes ~---._-.----~-~------------~--.- 
RkC—Rhame-Chinook fine sandy loams, 6 to 9 
percent slopes ~_---------_--~---..----------- 
RmC—Rhame-Fleak fine sandy loams, 6 to 9 
percent slopes ~.---------_-----------.---_---- 
RmD—Rhame-Fleak fine sandy loams, 9 to 15 
percent slopes ~.---------------------------.- 


Index to Soil Mapping Units—Continued 


HEA Bheades Beliels complex, 1 to 3 percent 
SlOpes’a2 =~ 222 con eoe oan este 
RsC—Rhoades-Belfield complex, 3 to 9 percent 
slopes: 2s 2oeu eas) ese eon ene e tse 
RxB—Rhoades complex, 1 to 6 percent slopes --_~ 
SgA—Savage silty clay loam, 1 to 3 percent slopes 
SgB—Savage silty clay loam, 8 to 6 percent slopes 
ShA—Savage-Rhoades silty clay loams, 1 to 3 
percent slopes -------------_+----____~_------ 
S1B-——Searing loam, 3 to 6 percent slopes --_-.----- 
Sib scaring Sine stony loams, 3 to 6 percent 
slopes .s 22022 ee eek. 
SnA—Sen silt loam, 1 to 3 percent slopes -.----~- 
SnB—Sen silt loam, 3 to 6 percent slopes -------- 
SnC—Sen silt loam, 6 to 9 percent slopes _---__-- 
SoB—Sen-Golva silt loams, 3 to 6 percent slopes —~ 
SoC—Sen-Golva silt loams, 6 to 9 percent slopes - 
SrD—Sen and Amor soils, 9 to 15 percent slopes _. 
SsC—Sham complex, 1 to 9 percent slopes -_--__-. 
StA—Shambo loam, 1 to 3 percent slopes ~.----_- 
StB—Shambo loam, 8 to 6 percent slopes -_-.---- 
SyA—Stady loam, 1 to 3 percent slopes -------~-~ 


Page 


SyB—Stady loam, 3 to 6 percent slopes -.------- 
SzC—Stady and Manning soils, 6 to 9 percent slopes 
TaA—tTally fine sandy loam, 1 to 3 percent slopes —- 
TaB—Tally fine sandy loam, 3 to 6 percent slopes ~_ 
TeB—Telfer-Lihen loamy fine sands, 1 to 6 percent 
slopeS' 22222-25000 2 ee Ses eee eee 
TeC—tTelfer-Lihen loamy fine sands, 6 to 9 percent 
slopes a5 2222 Soto oe a eo Sa ee 
Vf£C—Vebar-Flasher fine sandy loams, 3 to 9 
percent slopes _-____-___-----_~---~------_-~--- 
VfD—Vebar-Flasher fine sandy loams, 9 to 15 
percent slopes _----___----.----------.-------- 
VrB—Vebar-Tally fine sandy loams, 3 to 6 percent 
slopés.2- hen se eee oe ee 
VrC—Vebar-Tally fine sandy loams, 6 to 9 percent 
slopes: one oe ee oe eee ce 
WaE—Wabek loam, 3 to 25 percent slopes -------- 
WyC—Wayden silty clay, 1 to 9 percent slopes -- 
YeE—Yetull loamy coarse sand, 6 to 25 percent 
slopeS*- = one a ee essa 
ZfC—Zeona loamy fine sand, 1 to 9 percent slopes 


iii 


Summary of Tables 


Acreage and proportionate extent of the soils (Table 1) _________________- 
Acres. Percent. 


Sanitary facilities (Table 8) __.-....----__-_-_--_-______-_-e 
Degree and kind of limitation for—Septic tank absorption fields, Sew- 
age lagoon areas, Trench sanitary landfill, Area sanitary landfill, 
Daily cover for landfill. 
Soil and water features (Table 18) ___...--___---_____------ee 
Hydrologic group. Flooding—Frequency, Duration, Months. High 
water table—Depth, Kind, Months. Bedrock—Depth, Hardness. 
Potential frost action. 
Temperature, precipitation, and cloudiness (Table 15) --.-...----._____- 
Average temperature—Maximum daily, Minimum daily, Daily. Aver- 
age- precipitation. Snowfall. Average number of days that are— 
Clear, Partly cloudy, Cloudy. 
Water management (Table 10) __.-..._--__----_-_--___-_--__-__ eee 
Soil and site features that affect—Pond reservoir areas; Embank- 
ments, dikes, and levees; Drainage; Irrigation; Terraces and diver- 
sions; Grassed waterways. 
Wildlife habitat potentials (Table 5) _--....-___.-____-____-__~- ee 
Potential for habitat elements—Grain and seed crops, Grasses and 
legumes, Wild herbaceous plants, Shrubs, Wetland plants, Shallow- 
water areas. Potential as habitat for—Openland wildlife, Wetland 
wildlife, Rangeland wildlife. 
Windbreaks and environmental plantings (Table 3) _...____--__________-- 
Trees and plants having a predicted 20-year average height, in feet, 
of—Less than 8, 8 to 15, 16 to 25, 26 to 35, More than 35. 
Yields per acre of crops and pasture (Table 2) __--______-_---__-_-_____. 
Wheat, spring. Oats. Barley. Grass-legume hay. 
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GLOPE COUNTY is in the southwestern part of 
J North Dakota. It is bounded on the west by 
Montana; on the south by Bowman and Adams Coun- 
ties; on the north by Golden Valley, Billings, and 
Stark Counties; and on the east by Hettinger County. 
It has an area of 783,808 acres, or about 1,225 square 
miles, The climate is semiarid. Agriculture is the main 
enterprise in the county. Amidon, the county seat, had 
a population of 54 in 1970, and Marmarth, the only 
other town in the county, had a population of 247. In 
1970, the county’s population was 1,484. More de- 
tailed information about the county can be found in 
the section “General Nature of the County.” 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds 
of soil are in the survey area, where they are, and 
how they can be used. The soil scientists went into the 
area knowing they likely would locate many soils they 
already knew something about and perhaps identify 
some they had never seen before. They observed the 
steepness, length,.and shape of slopes; the size of 
streams and the general pattern of drainage; the 
kinds of native plants or crops; the kinds of rock; and 
many facts about the soils. They dug many holes to 
expose soil profiles. A profile is the sequence of natural 
layers, or horizons, in a soil; it extends from the sur- 
face down into the parent material, which has been 
changed very little by leaching or by the action of 
plant roots. 

The soil scientists recorded the characteristics of 
the profiles they studied, and they compared those 
profiles with others in counties nearby and in places 
more distant. Thus, through correlation, they classi- 
fied and named the soils according to nationwide, 
uniform procedures. 

After a guide for classifying and naming the soils 
was worked out, the soil scientists drew the bound- 
aries of the individual soils on aerial photographs. 
These photographs show woodlands, buildings, field 
borders, roads, and other details that help in drawing 
boundaries accurately. The soil map at the back of 
this publication was prepared from aerial photographs. 

The areas shown on a detailed soil map are called 
mapping units. Some mapping units are made up of 
one kind of soil, others are made up of two or more 
kinds of soil, and a few have little or no soil material 
at all. Mapping units are discussed in the section 
“Descriptions of the Soils.” 


While a soil survey is in. progress, samples of soils 
are taken as needed for laboratory measurements and 
for engineering tests. The soils are field: tested, and 
interpretations of their behavior are modified as 
necessary during the course of the survey. New inter- 
pretations are added to meet local needs, mainly 
through field observations of different kinds of soil in 
different uses under different levels of management. 
Also, data are assembled from other sources, such as 
test results, records, field experience, and information 
available from state and local specialists. For example, 
data on crop yields under defined practices are as- 
sembled from farm records and from field or plot 
experiments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delin- 
eated on aerial photographs and when the laboratory 
data and other data have been assembled. The mass 
of detailed information then needs to be organized so 
that it is readily available to different groups of users, 
among them farmers, managers of rangeland and 
woodland, engineers, planners, developers and builders, 
homebuyers, and those seeking recreation. 


General Soil Map 


The general soil map at the back of this publication 
shows, in color, the soil associations in the survey area. 
A soil association is a unique natural landscape that 
has a distinct pattern of soils and of relief and drain- 
age. Typically, a soil association consists of one or 
more major soils and some minor soils. It is named for 
the major soils. The soils making up one association 
can occur in other associations but in a different 
pattern. 

The general soil map provides a broad perspective of 
the soils and landscapes in the survey area. It provides 
a basis for comparing the potential of large areas for 
general kinds of land use. Areas that are, for the most 
part, suited to certain kinds of farming or to other land 
uses can be identified on the map. Likewise, areas of 
soils having properties that are distinctly unfavorable 
for certain land uses can be located. 

Because of its small scale, the map does not show the 
kind of soil at a specific site. Thus, it is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other struc- 
ture. The kinds of soil in any one association differ 
from place to place in slope, depth, stoniness, drainage, 
or other characteristics that affect their management. 
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The soil associations in this survey area have been 
grouped into general] kinds of landscapes for interpre- 
tive purposes. Each of the broad groups and the soil 
associations in it are described on the following pages. 

The terms for texture used in the descriptive head- 
ings of the associations refer to the texture of the 
surface layer. For example, in the heading for the 
Chama-Cabbart-Sen association, “medium textured” 
refers to the texture of the surface layer of the Chama, 
Cabbart, and Sen soils. 


Nearly Level to Moderately Sloping Soils on 
Terraces, Alluvial Fans, and Bottom Land 


The soils in this group are adjacent to the Little 
Missouri River and are in other generally small areas 
in most parts of the county. They are deep, moderately 
well drained to somewhat excessively drained, and 
coarse textured to medium textured. Most areas are 
used for grass for livestock or for wheat. 


1. Hanly-Chanta-Glendive association 


Moderately well drained to somewhat excessively 
drained, deep soils that are moderately coarse, coarse, 
and medium textured 


This association consists of soils on flood plains and 
terraces of the Little Missouri River. 

This association occupies about 5 percent of the 
county. It is about 14 percent Hanly soils, 12 percent 
Chanta soils, 10 percent Glendive soils, and 64 percent 
minor soils, 

Hanly soils are deep and moderately coarse textured 
and are on bottom land. The surface layer is light 
brownish gray loamy fine sand or sandy loam about 5 
inches thick. The underlying material is loamy sand 
and loamy fine sand. 

Chanta soils have slightly convex and plane slopes. 
They are deep and medium textured. The surface layer 
is grayish brown loam about 6 inches thick. The subsoil 
is grayish brown, brown, and light brownish gray 
loam. Gravel and sand are at a depth of about 26 inches. 

Glendive soils have slightly convex and plane slopes. 
They are deep and moderately coarse textured. The sur- 
face layer is light brownish gray fine sandy loam about 
7 inches thick. The underlying material is stratified 
fine sandy loam and loamy fine sand. 

Of minor extent in this association are Havre, Zeona, 
Cabbart, and Kremlin soils and Badland. Havre, Zeona, 
and Kremlin soils are in a complex pattern in close 
association with Hanly, Chanta, and Glendive soils. 
Badland and Cabbart soils are on breaks and uplands. 

Chanta and Glendive soils are medium in fertility, 
and Hanly soils are low in fertility. Chanta and Hanly 
soils are moderate in organic-matter content, and 
Glendive soils are moderately low. The available water 
capacity of Chanta and Hanly soils is low, and that of 
Glendive soils is moderate. The main concerns of man- 
agement are controlling grazing and soil blowing and 
conserving moisture. 

Most areas of this association are used for grazing; 
the main enterprise is ranching. These soils are well 
suited to irrigation. 
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2. Stady-Shambo-Mott association 


Well drained, deep soils that are medium textured and 
moderately coarse textured 


This association consists of soils on alluvial fans and 
terraces. The soils are mostly nearly level to gently 
sloping, but some are moderately sloping. 

This association occupies about 6 percent of the 
county. It is about 28 percent Stady soils, 9 percent 
Shambo soils, 8 percent Mott soils, and 55 percent 
minor soils. 

Stady soils have convex slopes. They are deep and 
medium textured. The surface layer is dark grayish 
brown loam about 6 inches thick. The subsoil is brown 
and grayish brown loam. Sand and gravel. are at a 
depth of about 29 inches. 

Shambo soils have slightly concave and plane slopes. 
They are deep and medium textured. The surface layer 
is dark grayish brown loam about 9 inches thick. The 
subsoil is brown and grayish brown loam. Sand and 
gravel are at a depth of about 41 inches. 

Mott soils have slightly convex and plane slopes. 
They are deep and medium textured and moderately 
coarse textured. The surface layer is grayish brown 
sandy loam or loam about 6 inches thick. The subsoil 
is brown and very pale brown sandy loam and fine 
sandy loam. Loamy coarse sand is at a depth of about 
46 inches. 

Minor soils in this association are the Amor, Arne- 
gard, Belfield, Daglum, Manning, and Wabek soils, and 
the Lawther variant. These soils are in a complex pat- 
tern in close association with Stady, Shambo, and 
Mott soils. 

Mott soils are low in fertility, Stady soils are medium 
in fertility, and Shambo soils are high in fertility. Mott 
soils are low in organic-matter content, and Shambo 
and Stady soils are moderate. The available water 
capacity of Stady soils is low, that of Mott soils is 
moderate, and that of Shambo soils is high. The main 
concerns of management are conserving moisture, con- 
trolling soil blowing and water erosion, and maintain- 
ing tilth and fertility. 

Most areas of this association are used for cultivated 
crops. The main enterprises are diversified grain farm- 
ing and raising of livestock. Wheat is the main cash 
crop. Some areas are used for grazing beef cattle. 
Some areas are suited to irrigation. 


Nearly Level to Strongly Sloping Soils on Uplands 


The soils in this group are in areas throughout the 
county. They are deep and moderately deep, moderately 
well drained and well drained, and medium textured to 
fine textured. Most areas are used for small grain or for 
grass for livestock. 


3. Absher-Belfield-Rhoades association 


Modcrately well drained and well drained, deep soils 
that are medium, moderately fine, and fine textured 


This association consists of gently sloping soils on 
plains that are characterized by pitted microrelief. 

This association occupies about 5 percent of the 
county. It is about 18 percent Absher soils, 12 percent 
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Belfield soils, 12 percent Rhoades soils, and 58 percent 
minor soils. ; 

Absher soils have slightly concave and plane slopes 
and are on uplands. They are deep and medium tex- 
tured and moderately fine textured. The surface layer 
is grayish brown loam or clay loam. The subsoil is a 
claypan of grayish brown silty clay. Soft sedimentary 
beds are at a depth of about 41 inches. 

Belfield soils have slightly concave and plane slopes. 
They are deep and medium textured and moderately 
fine textured. The surface layer is grayish brown silt 
loam or silty clay loam about 8 inches thick. The subsoil 
is a claypan of grayish brown and light olive brown 
silty clay and silty clay loam. The underlying material 
is silty clay loam. 

Rhoades soils have slightly concave and plane slopes 
and are on uplands. They are deep and medium tex- 
tured, moderately fine textured, and fine textured. The 
surface layer is typically grayish brown loam, silt loam, 
silty clay loam, or silty clay. The subsoil is dark gray- 
ish brown and grayish brown silty clay loam 27 inches 
thick. The underlying material is silty clay loam and 
silty clay. Shale is at a depth of 53 inches. 

Minor soils in this association are the Patent, 
Cherry, Flasher, Cabba, Harriet, and Cabbart soils. 
Harriet soils are in a complex pattern in close associa- 
tion with Absher and Belfield soils. Patent and Cherry 


soils are on alluvial fans, foot slopes, and terraces.. 


Cabba, Flasher, and Cabbart soils are on ridges and 
hilltops. 

Absher and Rhoades soils are low in fertility, and 
Belfield soils are medium in fertility. The Absher soils 
are low in organic-matter content, and Belfield and 
Rhoades soils are moderate. The available water capac- 
ity of all these soils is moderate. The main concerns of 
management are conserving moisture, controlling graz- 
ing, and maintaining fertility. 

Most areas of this association are used for grazing. 
The main enterprise is ranching. 


4. Belfield-Rhoades-Moreau association 


Moderately well drained and well drained, deep and 
moderately deep soils that are medium, moderately fine, 
and fine textured 


This association consists of undulating soils on 
plains. A few areas are hilly and have complex, short 
slopes that are dissected by intermittent streams. In 
places the landscape has pitted microrelief, 

This association occupies about 20 percent of the 
county. It is about 30 percent Belfield soils, 11 percent 
Rhoades soils, 9 percent Moreau soils, and 50 percent 
minor soils, 

Belfield soils have slightly concave and plane slopes. 
They are deep and medium textured and moderately 
fine textured. The surface layer is grayish brown silt 
loam or silty clay loam about 8 inches thick. The subsoil 
is a claypan of grayish brown and light olive brown 
silty clay and silty clay loam. The underlying material 
is silty clay loam. 

Rhoades soils have slightly concave and plane slopes. 
They are deep and moderately fine textured, medium 
textured, and fine textured. The surface layer is grayish 


brown loam, silt loam, silty clay loam, or silty clay 
about 3 inches thick. The subsoil is a claypan of dark 
grayish brown and grayish brown silty clay loam. Soft 
sedimentary shale beds are at a depth of about 53 
inches. 

Moreau soils have slightly convex and plane slopes. 
They are moderately deep and fine textured. The sur- 
face layer is grayish brown silty clay about 6 inches 
thick. The subsoil is grayish brown and light yellowish 
brown silty clay. Soft sedimentary shale is at a depth 
of about 29 inches. 

Minor soils in this association are the Amor, Reeder, 
Sen, Chama, Cabba, Morton, Regent, Daglum, Eka- 
laka, Harriet, Arnegard, Grail, Grassna, Lawther, 
Savage, Vebar, Tally, and Flasher soils. Most of these 
soils are in a complex pattern in close association with 
Belfield, Rhoades, and Moreau soils. Arnegard, Grail, 
Grassna, Lawther, and Savage soils are in low swales 
and concave areas. Cabba, Flasher, Vebar, and Tally 
soils are on ridges and hilltops. 

Belfield and Moreau soils are medium in fertility, and 
Rhoades soils are low in fertility. Belfield, Moreau, and 
Rhoades soils are moderate in organic-matter content. 
The available water capacity of these soils is moderate. 
The main concerns of management are controlling soil 
blowing and erosion, conserving moisture, controlling 
grazing, maintaining fertility, and maintaining and 
improving tilth. 

The cultivated soils in this association are used for 
small grain, alfalfa, and corn. The main enterprises are_ 
diversified grain farming and livestock raising. Wheat 
is the main cash crop. Some areas are in native grass 
and are used for range. 


5. Morton-Regent-Sen association 


Well drained, moderately deep soils that are medium 
textured and moderately fine textured 


This association consists of undulating soils on up- 
lands that are dissected by swales and drainageways. 
These soils are mostly gently sloping to moderately 
sloping. 

This association occupies about 7 percent of the 
county. It is about 23 percent Morton soils, 13 percent 
ge soils, 13 percent Sen soils, and 51 percent minor 
soils. 

Morton soils have slightly convex and plane slopes. 
They are moderately deep and medium textured and 
moderately fine textured. The surface layer is grayish 
brown silt loam or silty clay loam about 8 inches thick. 
The subsoil is grayish brown and pale yellow silty clay 
loam. Soft sedimentary shale beds are at a depth of 
about 36 inches. 

Regent soils have slightly convex and plane slopes. 
They are moderately deep and moderately fine textured. 
The surface layer is grayish brown silty clay loam 
about 6 inches thick. The subsoil is grayish brown silty 
clay about 8 inches thick. Below this the soil material 
is light gray silty clay. Soft sedimentary shale beds are 
at a depth of about 36 inches. 

Sen soils have slightly convex and plane slopes. They 
are moderately deep and medium textured. The surface 
layer is grayish brown silt loam about 6 inches thick. 
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The subsoil is grayish brown and light yellowish brown 
silt loam. Soft sedimentary beds are at a depth of 
about 34 inches. | 

Minor soils in this association are the Moreau, Bel- 
field, Savage, and Korchea soils. Moreau and Belfield 
soils are in a complex pattern in close association with 
Morton, Regent, and Sen soils; Savage soils are in 
swales; and Korchea soils are on terraces. 

Morton soils are high in fertility, and Regent and 
Sen soils are medium in fertility. All of the soils are 
moderate in organic-matter content. The available 
water capacity of Morton soils is moderate to high, and 
that of Sen and Regent soils is high. The main concerns 
of management are controlling soil blowing and erosion, 
conserving moisture, controlling grazing, and main- 
taining tilth and fertility. 

Most areas of this association are used for cultivated 
crops. Small grain, corn, and alfalfa grow well on the 
soils. Wheat is the main cash crop. The main enter- 
prises are diversified grain farming and livestock rais- 
ing. Some areas are used for grazing of beef cattle. 


Nearly Level to Very Steep Soils on Uplands 


The soils in this group are in areas throughout the 
county. They are deep to shallow, well drained to ex- 
cessively drained, and medium textured to coarse tex- 
tured. Most areas are used for grass for livestock; a 
few are used for small grain. 


6. Chama-Cabbart-Sen association 


Well drained to excessively drained, moderately deep 
and shallow soils that are medium textured 


This association consists of undulating soils on up- 
lands that are dissected by swales and drainageways. 
These soils are mostly gently sloping, but they are 
steeper along drainageways. 

This association occupies about 2 percent of the 
county. It is about 28 percent Chama soils, 18 percent 
Cabbart soils, 18 percent Sen soils, and 36 percent 
minor soils. 

Chama soils have slightly convex and plane slopes. 
They are moderately deep and medium textured. The 
surface layer typically is grayish brown silt loam about 
4 inches thick. The subsoil is grayish brown and light 
gray silt loam. Soft sedimentary beds are at a depth of 
about 34 inches. 

Cabbart soils have convex slopes and are on ridge 
crests. They are shallow and medium textured. The sur- 
face layer is light olive brown silt loam about 2 inches 
thick. Below this is a layer of light yellowish brown 
silt loam about 8 inches thick. Soft siltstone bedrock is 
at a depth of about 10 inches. 

Sen soils have slightly convex and plane slopes. They 
are moderately deep and medium textured. The surface 
layer is grayish brown silt loam about 6 inches thick. 
The subsoil is grayish brown and light yellowish brown 
silt loam, Soft sedimentary beds are at a depth of about 
34 inches. 

Minor soils in this association are Boxwell and 
Kremlin soils. Boxwell soils are on uplands, and Krem- 
lin soils are on alluvial fans and terraces. 

Cabbart soils are low in fertility, and Chama and 
Sen soils are medium in fertility. Cabbart soils are low 


in organic-matter content, and Chama and Sen soils 
are moderate. The available water capacity is low in 
Cabbart soils, moderate in Chama soils, and high in 
Sen soils. The main concerns of management are con- 
trolling erosion, proper range use, conserving moisture, 
and maintaining fertility. 

Most areas of this association and almost all Cabbart 
soils are used for native range. The cultivated soils in 
this association are used for small grain. Wheat is the 
main cash crop. The main enterprise is ranching. 


7. Badland-Cabbart association 


Excessively drained, shallow soils that are medium 
textured and Badland 


This association consists of rough land, or breaks, 
mainly along the Little Missouri River and its tribu- 
taries. Slopes are mostly steep to very steep. Shale and 
sandstone outcrops are common. 

This soil association occupies about 21 percent of the 
county. It is about 28 percent Badland, 15 percent Cab- 
bart soils, and 57 percent minor soils. 

Badland consists of steep and very steep areas on 
uplands that are undergoing geologic erosion. The areas 
are characterized by cone-shaped knobs, buttes, and 
escarpments. About 30 to 85 percent of the surface is 
barren or sparsely vegetated. 

Cabbart soils have convex slopes and are on ridge 
crests. They are shallow and medium textured. The 
surface layer is light olive brown silt loam about 2 
inches thick. Below this is a layer of light yellowish 
brown. silt loam about 8 inches thick. Soft siltstone 
bedrock is at a depth of about 10 inches. 

Minor soils in this association include Fleak, Patent, 
and Sham soils. Fleak soils are on uplands: Patent and 
Sham soils are on alluvial fans, foot slopes, and ter- 
races. 

Cabbart soils are low in fertility and in organic- 
matter content. They have a low available water capac- 
ity. The main concerns of management are controlling 
grazing and improving range. 

The soils in this association are not suited to culti- 
vation. They are used only for range and hay and as 
wildlife habitat. Grazing is difficult in some areas of 
Badland because of steep slopes. The main enterprise 
is ranching. 


8. ' Brandenburg-Cabba-Cabbart association 


Well drained to excessively drained, shallow soils that 
are medium textured 


This association consists of gently sloping to very 
steep soils on ridges and rough breaks. Most of the 
ridges are capped with porcellanite or seoria. 

This association occupies about 6 percent of the 
county. It is about 35 percent Brandenburg soils, 33 
percent Cabba soils, 15 percent Cabbart soils, and 17 


percent minor soils. 


Brandenburg soils are on ridge crests and tops of 
buttes. They are shallow and medium textured. The 
surface layer is brown channery loam about 10 inches 
thick. The underlying material is porcellanite beds. 

Cabba soils are on convex side slopes and ridge 
crests. They are shallow and medium textured. The 
surface layer is grayish brown loam or silt loam about 
4 inches thick, Below this are layers of light gray loam 
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and silt loam. Soft sedimentary beds are at a depth of 
about 17 inches. 

Cabbart soils have convex slopes and are on ridge 
crests, They are shallow and medium textured. The 
surface layer is light olive brown silt loam about 2 
inches thick. Below this is a layer of light yellowish 
brown silt loam about 8 inches thick. Soft siltstone 
bedrock is at a depth of about 10 inches. 

Of minor extent in this association are areas of Bad- 
lands on steep to very steep uplands that are under- 
going geologic erosion. 

The soils in this association are low in fertility and 
in organic-matter content. The available water capacity 
of Cabba and Cabbart soils is low, and that of Branden- 
burg soils is-very low. The main concerns of manage- 
ment are controlling grazing and improving range. 

Most areas of this association are used for range and 
as wildlife habitat. The main enterprise is ranching. 


9. Chama-Cabba-Sen association 


Well drained and excessively drained, moderately deep 
and shallow soils that are medium textured 


This association consists of undulating soils on up- 
lands that are dissected by swales and drainageways. 
Most of the soils are gently sloping and moderately 
sloping, but some are nearly level to very steep. 

This association occupies about 15 percent of the 
county. It is about 20 percent Chama soils, 9 percent 
Gabbe soils, 9 percent Sen soils, and 62 percent minor 
soils, 

Chama soils have slightly convex and plane slopes. 
They are moderately deep and medium textured. The 
surface layer typically is grayish brown silt loam about 
4 inches thick. The subsoil is grayish brown and light 
gray silt loam. Soft sedimentary beds are at a depth of 
about 84 inches. 

Cabba soils are on convex side slopes and ridge 
crests. They are shallow and medium textured. The 
surface layer is grayish brown loam or silt loam about 
4 inches thick. Below this are layers of light gray loam 
and silt loam. Soft sedimentary beds are at a depth of 
about 17 inches. 

Sen soils have slightly convex and plane slopes. They 
are moderately deep and medium textured. The surface 
layer is grayish brown silt loam about 6 inches thick. 
The subsoil is grayish brown and light yellowish brown 
silt loam. Soft sedimentary beds are at a depth of about 
34 inches, 

Minor soils in this association are Golva, Korchea, 
Grassna, and Morton soils. Golva, Grassna, and Kor- 
chea soils are on swales and terraces; Morton soils are 
on uplands in close association with Chama and Sen 
soils. 

Chama and Sen soils are medium in fertility, and 
Cabba soils are low in fertility. Chama and Sen soils 
are moderate in organic-matter content.and Cabba 
soils are low. The available water capacity is high in 
Sen soils, moderate in Chama soils, and low in Cabba 
soils. The main concerns of management are control- 
ling grazing, and maintaining tilth and fertility. 

Most areas of this association are used for cultivated 
crops. Small grain, corn, and alfalfa grow well on the 
soils of this association. Wheat is the main cash crop. 
Some areas are used for grazing of beef cattle. The 


main enterprises are diversified grain farming and 
raising of livestock. 


10. Flasher-Badland-Cabba association 


Somewhat excessively drained and excessively drained, 
shallow soils that are moderately coarse, coarse, and 
medium textured and Badland 


This association consists of gently sloping to very 
steep soils and Badland on uplands and breaks. Sand- 
stone outcrops are common. 

This association occupies about 2 percent of the 
county. It is about 15 percent Flasher soils, 15 percent 
Badland, 14 percent Cabba soils, and 56 percent minor 
soils, 

Flasher soils have convex slopes and are on hilltops 
and ridge crests. They are shallow and moderately 
coarse textured and coarse textured. The surface layer 
is grayish brown sandy loam, loamy fine sand, or fine 
sandy loam about 5 inches thick. Below this are layers 
of light yellowish brown loamy sand and light gray 
fine sand. Soft sedimentary sandstone is at a depth of 
about 15 inches. 

Badland consists of steep and very steep areas on 
uplands that are undergoing geologic erosion. The 
areas are characterized by cone-shaped knobs, buttes, 
and escarpments, About 30 to 85 percent of the surface 
is barren or sparsely vegetated. 

Cabba soils are on convex side slopes and ridge 
crests. They are shallow and medium textured. The 
surface layer is grayish brown loam or silt loam about 
4 inches thick. Below this are layers of light gray loam 
and silt loam. Soft sedimentary beds are at a depth of 
about 17 inches. 

Of minor extent in this association are Patent and 
Mott soils and Borolls and Orthents, stony. Patent and 
Mott soils are on alluvial fans, foot slopes, and ter- 
races; and Borolls and Orthents, stony, are directly 
below the highest escarpment of buttes. 

The soils in this association are low in fertility and 
in organic-matter content. The available water capacity 
of Flasher soils is very low, and that of Cabba soils is 
low. The main concerns of management are controlling 
water erosion, controlling grazing, and improving 
range. 

The soils in this association are not suited to cultiva- 
tion. They are used only for range and as wildlife 
habitat. Grazing is difficult in some areas because of 
steepness. The main enterprise is ranching. 


11. Fleak-Rhame-Zeona association 


Well drained and excessively drained, deep, moderately 
deep, and shallow soils that are coarse textured and 
moderately coarse textured 


This association consists of nearly level to very steep 
soils on plains, ridges, and rough breaks. The nearly 
level and gentle slopes are commonly short. 

This association occupies about 3 percent of the 
county. It is about 23 percent Fleak soils, 12 percent 
Rhame soils, 12 percent Zeona soils, and 58 percent 
minor soils. 

Fleak soils are gently sloping to very steep and are 
on hilltops and ridge crests. They are shallow and are 
moderately coarse textured and coarse textured. The 
surface layer is grayish brown loamy fine sand or fine 
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loam about 4 inches thick. Below this is a layer of light 
gray loamy fine sand. Soft sedimentary sandstone is 
at a depth of about 19 inches. 

Rhame soils are on convex. side slopes and are gently 
sloping to strongly sloping. They are moderately deep 
and moderately coarse textured. The surface layer is 
grayish brown fine sandy loam about 5 inches thick. 
The subsoil is grayish brown and light brownish gray 
fine sandy loam. Soft sedimentary sandstone is at a 
depth of about 35 inches. 

Zeona soils are nearly level to moderately sloping and 
-are on terraces and uplands. They are deep and coarse 
textured. The surface layer is light brownish gray 
loamy fine sand about 5 inches thick. Below this is light 
prea mieh gray and light gray fine sand about 55 inches 

ick. 

Of minor extent in this association are Chinook soils 
and Badland. 

Badland consists of steep to very steep areas on 
uplands that are undergoing geologic erosion. Chinook 
soils are in a complex pattern in close association with 
Fleak and Rhame soils. 

Rhame soils are medium in fertility, and Fleak and 
Zeona soils are low in fertility. Rhame soils are mod- 
erate in organic-matter content, Fleak soils are low, 
and Zeona soils are very low. The available water 
capacity of Rhame soils is moderate, and that of Fleak 
and Zeona soils is low. The main concerns of manage- 
ment are controlling soil blowing and conserving 
moisture. 

Most areas of this association are used for range. 
Some Rhame and Zeona soils that have slopes of less 
than 9 percent are cultivated. Wheat is the main cash 
crop. The main enterprise is ranching. 


12. 


Well drained and somewhat excessively drained, deep, 
moderately deep, and shallow soils that are coarse tex- 
tured and moderately coarse textured 


This association consists of nearly level to very steep 
soils on plains, ridges, and knolls. Most of the soils are 
sloping to moderately sloping. 

This association occupies about 8 percent of the 
county. It is about 23 percent Vebar soils, 12 percent 
Tally soils, 11 percent Flasher soils, and 54 percent 
minor soils. 

Vebar soils have convex and plane slopes. They are 
moderately deep and moderately coarse textured. The 
surface layer is dark grayish brown fine sandy loam 
about 7: inches thick. The subsoil is fine sandy loam. 
Soft sedimentary sandstone is at a depth of about 36 
inches. 

Tally soils have slightly convex and plane slopes. 
They are deep and moderately coarse textured. The 
surface layer is dark grayish brown fine sandy loam 
about 10 inches thick. The subsoil is fine sandy loam. 
Loamy fine sand is at a depth of about 42 inches. 

Flasher soils have convex slopes and are on hilltops 
and ridge crests. They are shallow and moderately 
coarse textured and coarse textured. The surface layer 
is grayish brown sandy loam, loamy fine sand, or fine 
sandy loam about 5 inches thick. Below this are layers 
of light yellowish brown loamy sand and light gray fine 


Verbar-Tally-Flasher association 


sand. Soft sedimentary sandstone is at a depth of about 
15 inches. 

Minor soils in this association are Parshall, Telfer, 
and Belfield soils. Parshall soils are in low swales and 
on concave positions; Telfer soils are in close associa- 
tion with Tally soils; and Belfield soils are in swales 
and on foot slopes. , 

Vebar and Tally soils are medium in fertility, and 
Flasher soils are low in fertility. Vebar and Tally soils 
are moderate in organic-matter content, and Flasher 
soils are low. The available water capacity of Vebar 
soils is low to moderate, that of Tally soils is moderate, 
and that of Flasher soils is very low. The main con- 
cerns of management are controlling soil blowing, 
conserving moisture, and maintaining fertility. 

Most areas of this association are used for cultivated 
crops, but a few hilly and steep areas are used for 
range or as wildlife habitat, Flasher soils are not suited 
to cultivated crops. Wheat is the main cash crop. The 
main enterprises are diversified grain farming and 
raising of livestock. 


Descriptions of the Soils 


This section describes each soil series in detail and 
then, briefly, each mapping unit in that series. Unless 
stated otherwise, what is stated about the soil series 
holds true for the mapping units in that series. Thus, to 
get full information about any one mapping unit, it is 
necessary to read both the description of the mapping 
unit and the description of the soil series to which it 
belongs. 

The mapping units on the detailed soil maps repre- 
sent an area on the landscape made up mostly of the 
soil or soils for which the unit is named. Most of the 
delineations shown on the detailed soil map are phases 
of soil series. 

The descriptions together with the soil maps can be 
useful in determining the potential of soil and in man- 
aging it for food and fiber production; in planning land 
use and developing soil resources; and in enhancing, 
protecting, and preserving the environment. More in- 
formation for each mapping unit, or soil, is given in the 
section ‘‘Use and Management of the Soils.” 

Soils that have profiles that are almost alike make 
up a soil series. A profile is the sequence of horizons, or 
layers, from the surface down to rock or other under- 
lying material. Except for allowable differences in 
texture of the surface layer or of the underlying sub- 
stratum, all the soils of a series have major horizons 
that are similar in composition, thickness, and arrange- 
ment in the profile, A soil series commonly is named for 
a town or geographic feature near the place where a 
soil of that series was first observed and mapped. The 
Desart series, for example, was named for the former 
rural community of Desart in Slope County. 

The soil profile is an important part of the descrip- 
tion of each soil series. The profile of each soil series 
is described twice. The first description is brief and in 
terms familiar to a layman. The second is more detailed 
and is for those who need to make thorough and precise 
studies of soils. Color terms are for dry soil unless 
otherwise stated. 
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Soils of one series can differ in texture of the sur- 
face layer or in the underlying substratum and in slope, 
erosion, stoniness, salinity, wetness, or other charac- 
teristics that affect their use. On the basis of such 
differences, a soil series is divided into phases. The 
name of a soil phase commonly indicates a feature that 
affects use or management. For example, Chama silt 
loam, 3 to 6 percent slopes, is one of several phases 
within the Chama series. 

Some mapping units are made up of two or more 
dominant kinds of soil. Such mapping units are called 
soil complexes, soil associations, and undifferentiated 
groups. 

A soil complex consists of areas of two or more soils 
that are so intricately mixed or so small in size that 
they cannot be shown separately on the soil map. Each 
area includes some of each of the two or more dominant 
soils, and the pattern and proportion are somewhat 
similar in all areas. Chama-Cabba silt loams, 6 to 9 
percent slopes, is an example. 

A soil association is made up of soils that are 
geographically associated and are shown as one unit on 
the map because it is not practical to separate them. A 
soil association has considerable regularity in geograph- 
ic pattern and in the kinds of soil that are a part of 
it. The extent of the soils ean differ appreciably from 
one delineation to another; nevertheless, interpreta- 
tions can be made for use and management of the soils. 
No soil associations were mapped in Slope County. 

An undifferentiated group is made up of two or more 
soils that could be mapped individually but are mapped 
as one unit because there is little value in separating 
them. The pattern and proportion of the soils are not 
uniform. An area shown on the map has at least one of 
the dominant (named) soils or may have all of them. 
Benz and Absher clay loams, 1 to 9 percent slopes, is an 
undifferentiated group in this survey area. 

Most mapping units include small, scattered areas of 
soils other than those that appear in the name of the 
mapping unit. Some of these soils have properties that 
differ substantially from those of the dominant soil or 
soils and thus could significantly affect use and manage- 
ment of the mapping unit. These soils are described in 
the description of each mapping unit. Some of the more 
unusual or strongly contrasting soils that are included 
are identified by a special symbol on the soil map. 

Not all mapping units are members of a soil series. 
For example, Lawther clay, sandy subsoil variant, 1 to 
3 percent slopes, does not belong to a soil series; never- 
theless, it is listed in alphabetic order along with the 
soil series. 

Most mapped areas include places that have little or 
no soil material and support little or no vegetation. 
Such places are called miscellaneous areas; they are 
delineated on the soil map and given descriptive names. 
Badland is an example. Some of these areas are too 
small to be delineated and are identified by a special 
symbol on the soil map. : 

Preceding the name of each mapping unit is a symbol 
that identifies the mapping unit on the detailed soil 
map. Listed at the end of each description of a mapping 
unit is the capability unit and range site in which the 
mapping unit has been placed. 

The names of some soils mapped in Slope County 


differ from those in published surveys of adjacent 
counties. This is due to changes in concepts of soil 
series or in the application of the system for classify- 
ing soils, or it is due to the small extent of the soils in 
some series. 

The acreage and proportionate extent of each map- 
ping unit are given in table 1, and additional informa- 
tion on properties, limitations, capabilities, and 
potentials for many soil uses is given for each kind of 
soil in other tables in this survey. (See “Summary of 
tables.’’) Many of the terms used in describing soils 
are defined in the Glossary and in the Soil Survey 
Manual (8).1 


Absher Series 


The Absher series consists of deep, moderately well 
drained to well drained, nearly level to moderately 
sloping claypan soils on fans, terraces, and uplands. 
These soils are medium textured and moderately fine 
textured. They formed in alluvium and soft shale. 

In a representative profile the surface layer is gray- 
ish brown loam about 2 inches thick. The subsurface 
layer is light brownish gray loam about 8 inches thick. 
The subsoil, about 13 inches thick, is grayish brown 
silty clay. The lower part is calcareous at a depth of 
about 7 inches. The underlying material is calcareous, 
grayish brown silty clay loam about 23 inches thick 
overlying soft sedimentary beds. 

Permeability is very slow, and the available water 
capacity is moderate. Organic-matter content and fer- 
tility are low. 

Most areas of these soils are in pasture or range. A 
few small areas are cultivated, and a few are used for 
hay. Where these soils are cultivated, the surface layer 
is dispersed and puddled. They are better suited to 
grasses than to other crops. 

Representative profile of Absher loam, 1 to 3 percent 
slopes, in native grassland 2,000 feet north of the center 
of sec. 35, T. 184 N., R. 105 W. 

A1l—O0 to 2 inches; grayish brown (10YR 5/2) 
loam, very dark grayish brown (10YR 
8/2) moist; moderate medium subang- 
ular blocky structure and medium and 
fine granular; soft, friable, nonsticky and 
nonplastic; mildly alkaline; clear smooth 
boundary. 

A2—2 to 5 inches; light brownish gray (2.5Y 6/2) 
loam, dark grayish brown (2.5Y 4/2) 
moist; weak fine subangular blocky 
structure parting to thin platy; soft, fri- 
able, nonsticky and nonplastic; mildly 
alkaline; abrupt smooth boundary. 

B21t—5 to 7 inches; grayish brown (2.5Y 5/2) 
silty clay, dark grayish brown (2.5Y 
4/2) moist; strong medium and coarse 
columnar structure parting to moderate 
medium angular blocky ; hard, very firm, 
sticky and plastic; common thin clay 
films on peds; mildly alkaline; clear wavy 
boundary. 

B22t—7 to 12 inches; grayish brown (2.5Y 5/2) 


*Italic numbers in parentheses refer to References, p. 167. 
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TABLE 1,—Acreage and proportionate extent of the soils 


BA 


BhB 
BkC 


BuE 
CaE 
ChE 
CeD 
CdD 
cfc 
CfD 
CIE 
CgE 
CmA 
CmB 
CoB 
CoS 
CoD 
Cre 
CtA 
CrB 
Cyc 
CzB 
DaB 


Soil name Acres Rania Soil name 

Absher loam, 1 to 8 percent slopes_| 3,050 0.4 }) Dac Daglum fine sandy loam, 6 to 9 
Absher loam, 3 to 9 percent slopes ..-_.______-._.- 

percent slopes --.-_--_-_-_-_____ 18,600 1.7 || DhB Daglum-Rhoades silty clay loams, 
Amor loam, 1 to 3 percent slopes._ 880 0.1 1 to 6 percent slopes ___________ 
Amor loam, 3 to 6 percent slopes__ 6,300 0.8 || Dk Dimmick silty clay ----_-.---_-_- 
Amor loam, 6 to 9 percent slopes__ 4,000 0.5 | EdB Ekalaka-Desart fine sandy loams, 
Arnegard loam, 3 to 6 1 to 6 percent slopes _-__-_..__ 

percent slopes _-____--________ 830 0.1} EkB Ekalaka soils, 1 to 6 
Badland-Cabbart complex, 9 to percent slopes _______.________ 

50 percent slopes --__..-______. 28,500 8.6 |] EkC Ekalaka soils, 6 to 9 
Badland’ joo: 0.2 5,800 0.7 percent slopes -_____.-.-__.____ 
Belfield silt loam, 1 to 8 FaA Farland silt loam, 1 to 3 

percent slopes ---___._____-___ 19,500 2.5 percent slopes _-_-.___________ 
Belfield silt loam, 3 to 6 FaB Farland silt loam, 3 to 6 

percent slopes __-_____________ 18,400 17 percent slopes ---________-____ 
Belfield silty clay loam, 1 to 3 FbE Flasher-Badland complex, 9 to 40 

percent slopes —-------__-_____ 10,000 1.3 percent slopes ~-.-_-----._-.__ 
Belfield silty clay loam, 3 to 6 FhD Flasher soils, 3 to 15 

percent slopes _.-.._-.________ 2,150 0.8 percent slopes __-_-___________ 
Belfield-Rhoades silty clay loams, Fhe Flasher soils, 15 to 40 

1 to 3 percent slopes ___________ 7,500 1.0 percent slopes ----_----.-_____ 
Belfield-Rhoades silty clay loams, FKE Fleak-Badland complex, 9 to 40 

8 to 6 percent slopes —-_-.__.___ 2,400 0.3 percent slopes ~----__...-----_- 
Benz silt loam, 1 to 9 FID Fleak soils, 3 to 15 

percent slopes ---.._-.________ 1,000 01 percent slopes __--_______-____ 
Benz and Absher clay loams, : FIE Fleak soils, 15 to 40 

1 to 9 percent slopes _-_________ 5,200 0.7 percent slopes ---._..-.-_--____ 
Borolls, saline _.-_...--_________ 3,000 © 0.4 | Fu Fluvaquentic Haplaquolls _______ 
Borolls and Orthents, stony, GIA Glendive fine sandy loam, 1 to 3 

15 to 45 percent slopes ________ 3,950 0.5 percent slopes --_---__-_-_---_ 
Boxwell loam, 3 to 6 GIB Glendive fine sandy loam, 3 to 6 

percent slopes ~----.---.-_____ 800 0.1 percent slopes ----_-_-__~-__._ 
Boxwell loam, 6 to 9 Got Golva silt loam, 6 to 9 

percent slopes ___.._--________ 900 0.1 percent slopes __._____________ 
Brandenburg-Cabba complex, GrA Grail silt loam, 1 to 3 

6 to 40 percent slopes ---..____ 38,500 4.3 percent slopes -------__----_._ 
Cabba loam, 15 to 40 GrB Grail silt loamy, 3 to 6 

percent slopes -_______________ 8,300 0.4 percent slopes ___....--.-_____ 
Cabba-Badland complex, 9 to 40 GtA Grail silty clay loam, 1 to 3 

percent slopes ________________ 12,000 1.5 percent slopes ~----_--_.-.---- 
Cabba-Chama complex, 9 to 15 GtB Grail silty clay loam, 8 to 6 

percent slopes —_-___.--.---___ 16,600 2.1 percent slopes __---_..-.______ 
Cabba-Chama stony loams, 3 to 20 GwA Grassna silt loam, 1 to 8 

percent slopes _--_-.--__..____ 1,100 0.1 percent slopes __._____________ 
Cabbart silt loam, 3 to 9 GxB Grassna and Golva silt loams, 

percent slopes ___-____-._______ 3,500 0.4 3 to 6 percent slopes ___________ 
Cabbart silt loam, 9 to 15 HeA Hanly soils, 1 to 8 percent slopes__ 

percent slopes _______-.-.____ 11,900 1.5] He Harriet complex -----.-_-_.-____ 
Cabbart silt loam, 15 to 40 HeA Havre soils, 1 to 3 percent slopes__ 

percent slopes ~---__-_..._____ 6,100 Hz Heil and McKenzie soils ---___..__ 
Cabbart-Badland complex, 9 to 40 KcA Korchea loam,.1 to 3 

percent slopes ~--___--________ 61,000 78 percent slopes ________________ 
Chama silt loam, 1 to 3 Kh Korchea and Havre soils, 

percent slopes __--__-_________ 2,000 0.3 channeled ~--.-..--.-----__-. 
Chama silt loam, 8 to 6 KrB Kremlin loam, 1 to 6 

percent slopes .---..---_______ 13,000 17 percent slopes -_______.________ 
Chama-Cabba silt loams, 3 to 6 Kr Kremlin loam, 6 to 9 

percent slopes -_______________ 6,800 0.9 percent slopes --_-__-----___._ 
Chama-Cabba silt loams, 6 to 9 LaA Lawther silty clay, 1 to 3 

percent slopes -.--....-_______ 24,000 3.1 percent slopes __._____________ 
Chama-Cabba silt loams, 9 to 15 LaB Lawther silty clay, 3 to 6 

percent slopes _______-________| 6,000 0.8 percent slopes ~-_.-___________ 
Chama-Cabbart silt loams, 6 to 9 Le Lawther-Rhoades silty clays _.-._ 

percent slopes __.____-__-..___ 5,400 0.7 || LdA Lawther clay, sandy subsoil 
Chanta loam, 1 to 3 variant, 1 to 3 percent slopes ___ 

percent slopes _---_.-___._____ 4,450 0.6 || LdCc Lawther clay, sandy subsoil 
Chanta loam, 3 to 6 variant, 3 to 9 percent slopes ___ 

percent slopes -_--_.-.._______| 900 0.1 | LeB Lefor-Vebar fine sandy loams, 
Cherry silty clay loam, 8 to 9 1 to 6 percent slopes __________ 

percent slopes __-..--_________ 1,650 0.2] Lec | Lefor-Vebar fine sandy loams, 
Chinook fine sandy loam, 1 to 6 6 to 9 percent slopes ____._____ 

percent slopes __---___________ 960 0.1 | MaA Manning fine sandy loam, 1 to 3 


Daglum fine sandy loam, 1 to 6 
percent slopes __---_-_-_-_____ 2,150 


= 


oo 


percent slopes __--__-_________ 


Acres 


5,500 


14,000 


3,450 
580 
3,750 


760 
2,300 


1,050 
246 
1,950 
910 

1,500 
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TABLE 1.—Acreage and proportionate extent of the soils—Continued 


seri Soil name Acres | Percent et Soil name 
MaB Manning fine sandy loam, 3 to 6 RxB Rhoades complex, 1 to 6 
percent slopes --.--.----------~ 2,400 0.3 percent slopes ---_---_-_-~-~-_ 
MeA Moreau silty clay, 1 to 3 SgA Savage silty clay loam, 1 to 3 
percent slopes -------------_~_ 6,500 0.8 percent slopes ------..-.------ 
MeB Moreau silty clay, 3 to 6 SqB Savage silty clay loam, 3 to 6 
percent slopes __-_.-.----_.---_ 9,200 1.2 percent slopes __---_--__..---- 
MeC Moreau silty clay, 6 to 9 ShA Savage-Rhoades silty clay loams, 
percent slopes ..-.-_---.-_---_ 1,400 0.2 1 to 8 percent slopes ----_-___-_ 
MoA Morton silt loam, 1 to 3 SIB Searing loam, 3 to 6 
percent slopes _-__-__-________ 2,200 0.8 percent slopes __-_.------_-_-- 
MoB Morton silt loam, 3 to 6 SmB Searing-Ringling stony loams, 
percent slopes _-_-__-----_____ 6,800 0.9 8 to 6 percent slopes _-______--_ 
MoC Morton silt loam, 6 to 9 SnA Sen silt loam, 1 to 3 
percent slopes _--______________ 710 0.1 percent slopes _.---------_---- 
MpA Morton complex,'1 to 3 SnB Sen silt loam, 3 to 6 
percent slopes _------_------__ 1,700 0.2 percent slopes ___.--_-_-____-- 
MpB Morton complex, 3 to 6 SnC Sen silt loam, 6 to 9 
percent slopes -----------.--__ 5,200 0.6 percent slopes --.------------- 
MpC Morton complex, 6 to 9 SoB Sen-Golva silt loams, 3 to 6 
percent slopes ~_-_---_-_-_____ 650 0.1 percent slopes _--_-----_-.---- 
MrB Morton-Rhoades silt loams, 3 to 6 SoC Sen-Golva silt loams, 6 to 9 
percent slopes _----------_-_-_ 10,600 1.4 percent slopes ______________-- 
MrC Morton-Rhoades silt loams, 6 to 9 SrD Sen and Amor soils, 9 to 15 
percent slopes -----.-_--__-_-. 1,900 0.2 percent slopes _.__-------..---- 
MsA Mott sandy loam, 1 to 3 SsC Sham complex, 1 to 9 
percent slopes -__--_____-_--__ 1,250 0.2 : percent slopes _._------------- 
MsB Mott sandy loam, 3 to 6 StA Shambo loam, 1 to 3 
percent slopes ---_--_-_-_-____ 1,250 0.2 percent slopes ____----_-__-_-- 
MtA Mott loam, 1 to 3 percent slopes___ 1,100 0.1 || StB Shambo loam, 3 to 6 
MtB Mott loam, 3 to 6 percent slopes___ 810 0.1 percent slopes __-_-__--__--_-- 
PaB Parshall fine sandy loam, 1 to 6 SyA Stady loam, 1 to 8 percent slopes_- 
percent slopes _--____---________ 3,700 0.5 |] SyB Stady loam, 3 to 6 percent slopes -- 
PeB Patent loam, 3 to 6 percent slopes__ 1,550 0.2 f SzC Stady and Manning soils, 6 to 9 
PeD Patent loam, 6 to 15 percent slopes __----______._-- 
percent slopes _._...___________ 5,700 0.7 || TaA Tally fine sandy loam, 1 to 3 
PsD Patent-Sham-Gullied land com- percent slopes ~_--._-------_-- 
plex, 3 to 15 percent slopes -_-__ 13,900 1.8 || TaB Tally fine sandy loam, 3 to 6 
ReA Reeder loam, 1 to 3 percent slopes -_--._-----_---_.- 
percent slopes ___-_---_-__-.-_ 910 0.1 || TeB Telfer-Lihen loamy fine sands, 
ReB Reeder loam, 3 to 6 1 to 6 percent slopes _-__-_--__ 
percent slopes ____-_-_-___-____ 8,300 0.4 || TeC Telfer-Lihen loamy fine sands, 
ReC Reeder loam, 6 to 9 6 to 9 percent slopes ---.------ 
percent slopes ~-_-_-_________-_ 700 0.1 |} VIC Vebar-Flasher fine sandy loams, 
RgA Regent silty clay loam, 1 to 3 83 to 9 percent slopes -__----_-. 
percent slopes —-..-__--_--.---. 2,900 0.4 || VD Vebar-Flasher fine sandy loams, 
RgB Regent silty clay loam, 8 to 6 9 to 15 percent slopes --_--_--__ 
percent slopes _____.-______-__ 6,600 0.8 || VrB Vebar-Tally fine sandy loams, 
RhA Regent-Rhoades silty clay loams, 3 to 6 percent slopes -------~-- 
1 to 3 percent slopes ---------_ 2,800 0.4 || Vr Vebar-Tally fine sandy loams, 
RhC Regent-Rhoades silty clay loams, 6 to 9 percent slopes ---.------ 
3 to 9 percent slopes _-_---_--_ 7,100 0.9 || WaE Wabek loam, 3 to 25 
RkB Rhame-Chinook fine sandy loams, percent slopes __-_--_-_____--- 
8 to 6 percent slopes ___________ 1,850 0.2 || WyC Wayden silty clay, 1 to 9 
RkC Rhame-Chinook fine sandy loams, percent slopes .--------------- 
6 to 9 percent slopes -----_-____ 1,500 0.2 | YeE Yetull loamy coarse sand, 6 to 25 
RmC Rhame-Fleak fine sandy loams, percent slopes ---.----------~- 
6 to 9 percent slopes ___-______ 1,800 0.2 | ZfC Zeona loamy fine sand, 1 to 9 
RmD Rhame-Fleak fine sandy loams, percent slopes ~--_----------__ 
9 to 15 percent slopes ____-_--_ 1,100 0.1 Gravel pits __---------------_- 
RsA Rhoades-Belfield complex, 1 to 3 Quarry, mine -----_----------_ 
percent slopes ..--__----------- 6,600 0.8 Water 220 ee 
RsC Rhoades-Belfield complex, 3 to 9 
percent slopes __-..----------- 10,400 1.3 otal es Ne int ere 


Acres 


8,900 
3,600 
1,270 
2,900 
1,050 
1,700 
3,800 
18,500 
4,800 
6,700 
1,550 
920 
2,800 
4,800 
sa 
4°850 
2,750 
4,350 
4,950 
2,000 
1,000 
4,150 
4,750 


Percent 


+ Less than 0.1 percent. 
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silty clay, dark grayish brown (2.5Y 4/2) 
moist; strong coarse prismatic structure 
parting to strong coarse and medium 
angular blocky; hard, very firm, sticky 
and plastic; common thin clay films on 
peds; strong effervescence; mildly alka- 
line; gradual wavy boundary. 

B23t—12 to 18 inches; grayish brown (2.5Y 5/2) 
silty clay, dark grayish brown (2.5Y 
4/2) moist; strong coarse and medium 
angular blocky structure; very hard, very 
firm, very sticky and plastic; few thin 
clay films on peds; strong effervescence; 
mildly alkaline; clear wavy boundary. 

Clca—18 to 25 inches; grayish brown (2.5Y 5/2) 
silty clay loam, dark grayish brown 
(2.5Y 4/2) moist; moderate coarse sub- 
angular blocky structure; hard, firm, 
very sticky and plastic; few gypsum cry- 
stals ; violent effervescence; strongly alka- 
line; gradual wavy. boundary. 

C2ces—25 to 41 inches; grayish brown (2.5Y 5/2) 
silty clay loam, dark grayish brown 
(2.5Y 4/2) moist; moderate coarse sub- 
angular blocky structure; hard, very 
firm, sticky and plastic; many gypsum 
crystals; slight effervescence; strongly 
alkaline; gradual wavy boundary. 

C3—41 to 60 inches; stratified sedimentary beds. 

The Al horizon is 2 inches thick or less and ranges 
from loam to clay loam. The A2 horizon is light brown- 
ish gray or grayish brown clay, silty clay, clay loam, 
silty clay loam, or loam. Structure of the B2 horizon 
is moderate to strong. Some pedons have segregated 
lime or gypsum. The C1 and C2 horizons are silty clay 
loam, clay loam, or silty clay. 

Absher soils are near Cabbart and Rhoades soils. 
They are deeper than Cabbart soils, and they have a 
thicker surface layer than Rhoades soils. 

AbA—Absher loam, 1 to 3 percent slopes. This soil 
is on uplands, terraces, and fans. It has the profile 
described as representative of the series. In areas that 
are in native grass the landscape has a pitted micro- 
relief (fig. 1). The pitted areas are locally known as 
slick, scab, pan, or gumbo spots. These spots have little 
or no vegetation, and they absorb water slowly. The 
surface layer is clay loam or silty clay. In cultivated 
areas these spots are dispersed and puddled. 

Included with this soil in mapping are small areas 
of Belfield soils on uplands and Absher soils that have 
a sandy loam or clay loam surface layer. 

Runoff is slow, and water ponds in level areas. High 
content of sodium and poor structure of the subsoil are 
the main limitations to the use of this soil. The main 
concern of management is proper range use. 

Nearly all areas of this soil are in native range. 
Capability unit VIs (Thin Claypan); Thin Claypan 
range site. 

AbC—Absher loam, 3 to 9 percent slopes. This soil is 
on uplands, terraces, and fans. It has a profile similar 
to the one described as representative of the series, but 
the surface layer is thinner. In areas that are in native 
grass the landscape has a pitted microrelief. The pitted 
areas are locally known as slick, scab, pan, or gumbo 
spot. They have a surface layer of clay loam or silty 


Figure 1.—This area of Absher loam, 1 to 3 percent slopes, is in 
the Thin Claypan range. site. ‘The light-colored area in the fore- 
ground is pitted microrelief, 


clay. They have little or no vegetation and- absorb 
water slowly. They make up 20 to 80 percent of the 
acreage. In cultivated areas these spots are dispersed 
and puddled. : 

Included with this soil in mapping are Belfield, 
Rhoades, Daglum, and Benz.soils on uplands that make 
up about 35 percent of the mapping unit; Absher soils 
that have a surface layer that ranges from sandy loam 
to clay loam; and Cabbart soils on ridges. 

Runoff is slow to rapid. Salinity and poor soil struc- 
ture in the subsoil are the main limitations. The main 
concern of management is controlling grazing. 

Nearly all areas of this soil are in native range. 
Capability unit VIs (Thin Claypan); Thin Claypan 
range site. 


Amor Series 


The Amor series consists of moderately deep, well 
drained, nearly level to strongly sloping, medium tex- 
tured soils on uplands. These soils formed in material 
veaterd from soft shale and very fine grairied sand- 
stone. 

In a representative profile the surface layer is dark 
grayish brown loam about 5 inches thick. The subsoil 
is loam about 27 inches thick. In the upper 6 inches it 
is dark grayish brown; in the next 6 inches it is gray- 
ish brown; and in the lower 15 inches it is light brown- 
ish gray and light yellowish brown and is slightly 
calcareous. The underlying material is calcareous soft 
sedimentary beds. 

Permeability and the available water capacity are 
moderate. Organic-matter content is moderate, and 
fertility is medium. 

These soils are used mostly for crops. Some are in 
native grasses. These soils are suited to cultivated 
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crops, trees, and grasses commonly grown in the 
county. 

Representative profile of Amor loam, 3 to 6 percent 
slopes, in a cultivated field, 1,070 feet west and 630 feet 
north of the southeast corner of sec. 26, T, 185 N., 
R. 101 W 


Ap—0O to 5 inches; dark grayish brown (10YR 
4/2) loam, very dark grayish brown 
(10YR 3/2) moist; moderate medium 
granular structure; slightly hard, friable, 
slightly sticky and nonplastic; neutral; 
clear smooth boundary. 

B21—5 to 11 inches; dark grayish brown (10YR 
4/2) loam, very dark grayish brown 
(10YR 3/2) moist; weak coarse pris- 
matic structure parting to weak coarse 
subangular blocky; hard, friable, slightly 
sticky and nonplastic; neutral; clear 
wavy boundary. 

B22—11 to 17 inches; grayish brown (2.5Y 5/38) 
loam, dark grayish brown (2.5Y 4/3) 
moist; moderate medium prismatic struc- 
ture parting to moderate medium. sub- 
angular blocky; hard, friable, slightly 
sticky and nonplastic; neutral; gradual 
wavy boundary. 

B8—17 to 32 inches; light brownish gray and light 
yellowish brown (2.5Y 6/2) loam, light 
olive brown (2.5Y 5/4) moist; weak 
coarse prismatic structure parting to 
weak coarse subangular blocky; hard, fri- 
able, slightly sticky and nonplastic; slight 
effervescence; mildly alkaline; gradua 
wavy boundary. : 

Cica—32 to 44 inches; light yellowish brown 
(2.5Y 6/4) soft siltstone, light olive 
brown (2.5Y 5/4) moist; moderate thick 
platy structure; hard, friable, slightly 
sticky and nonplastic; lime segregated in 
large-sized soft masses; strong efferves- 
cence; moderately alkaline; clear wavy 


boundary. 

C2—44 to 60 inches; light gray (5Y 7/2) soft 
sandstone, olive gray (5Y 5/2) moist; 
massive; very soft, very friable, non- 
sticky and nonplastic; moderately alka- 


ine. 

The A horizon is grayish brown or dark grayish 
brown. The B2 horizon is dark grayish brown, brown, 
or light olive brown loam or clay loam. The underlying 
beds are stratified soft siltstone, fine grained sandstone, 
or shale. 

Amor soils are on a landscape similar to that of Cab- 
ba, Shambo, and Vebar soils. Amor soils are deeper 
to soft shale and sandstone than Cabba soils. They are 
not so deep as Shambo soils, and they contain more clay 
than Vebar soils. 

AgA—Amor loam, 1 to 3 percent slopes. This soil is 
on uplands. It has a profile similar to the one described 
as representative of the series, but the surface layer is 
thicker. 

Included with this soil in mapping are small areas 
of Shambo, Sen, and Vebar soils on uplands that make 
up about 25 percent of the mapping unit. 

Runoff is medium. The hazard of erosion is slight. 
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The main concerns of management are maintaining 
organic-matter content and fertility and conserving 
moisture. 

Most areas of this soil are cultivated. The soil is well 
suited to all crops commonly grown in the county. Capa- 
bility unit IIc-6; Silty range site. 

AgB—Amor loam, 3 to 6 percent slopes. This soil is 
on uplands. It has the profile described as representa- 
tive of the series. 

Included with this soil in mapping are small areas 
of Arnegard, Shambo, and Vebar soils on uplands. 

Runoff is medium to rapid. Soil blowing and water 
erosion are slight hazards. The main concerns of man- 
agement are maintaining organic-matter content and 
fertility, conserving moisture, and controlling erosion. 

Most areas of this soil are cultivated, The soil is well 
suited to all crops commonly grown in the county. Ca- 
pability unit Ile-6; Silty range site. 

AgC—Amor loam, 6 to 9 percent slopes. This soil is 
on uplands. It has a profile similar to the one described 
as representative of the series, but the surface layer is 
thinner. 

Included with this soil in mapping are small areas 
of Cabba, Shambo, and Vebar soils on uplands. 

Runoff is rapid. Soil blowing and water erosion are 
moderate hazards. The main concerns of management 
are controlling erosion and maintaining organic-matter 
content and fertility. 

Most areas of-this soil are cultivated. Some areas are 
a native range. Capability unit IIe—6; Silty range 
site. 


Arnegard Series 


The Arnegard series consists of deep, well drained, 
medium textured, gently sloping soils in slightly con- 
cave swales and on fans and foot slopes. These soils 
formed in medium textured materials that washed 
from adjacent slopes, 

In a representative profile the surface layer is dark 
grayish brown loam about 16 inches thick. The subsoil 
is about 24 inches thick. The upper part is grayish 
brown loam about 15 inches thick. The lower part is 
light brownish gray loam about 9 inches thick. The 
underlying material is light brownish gray calcareous 
loam about 7 inches thick and, below that, light brown- 
ish gray, calcareous stratified fine sandy loam and 
loamy fine sand. 

Permeability is moderate, and the available water 
capacity is high. Organic-matter content and fertility 
are high. 

These soils are well suited to the crops, grasses, and 
trees grown in the county; most areas are cultivated. 

Representative profile of Arnegard loam, 3 to 6 per- 
cent slopes, in tame grass 530 feet east and 225 feet 
north of the southwest corner of the southeast quarter 
of sec. 30, T. 185 N., R. 100 W. 

A11—O0 to 5 inches; dark grayish brown (10YR 
4/2) loam, very dark brown (10YR 2/2) 
moist; weak medium and fine granular 
structure; slightly hard, friable, slightly 
sticky and nonplastic; neutral; clear 
smooth boundary. 

A12—5 to 16 inches; dark grayish brown (10YR 
4/2) loam, very dark brown (10YR 2/2) 
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moist; weak coarse prismatic structure 
parting to weak coarse and medium sub- 
angular blocky; slightly hard, friable, 
slightly sticky and nonplastic; neutral; 
gradual wavy boundary. 

B21—16 to 31 inches; grayish brown (10YR 5/2) 
loam, very dark grayish brown (10YR 
3/2) moist; weak coarse prismatic struc- 
ture parting to moderate medium suban- 
gular blocky; slightly hard, friable, 
slightly sticky and nonplastic; neutral; 
gradual wavy boundary. 

B22—31 to 40 inches; light brownish gray (2.5Y 
6/2) loam, dark grayish brown (2.5Y 
4/2) moist; weak coarse prismatic struc- 
ture parting to weak medium subangular 
blocky; slightly hard, friable, slightly 
sticky and nonplastic; neutral; clear 
wavy boundary. 

C1ca—40 to 47 inches; light brownish gray (2.5Y 
6/2) loam, olive brown (2.5Y 4/3) moist; 
massive; slightly hard, friable, slightly 
sticky and nonplastic; lime segregated in 
medium sized soft masses; strong effer- 
vescence; neutral; clear wavy boundary. 

C2—47 to 60 inches; light brownish gray (2.5Y 
6/2) stratified fine sandy loam and loamy 
fine sand, grayish brown (2.5Y 5/2) 
moist; massive; soft, very friable, non- 
sticky and nonplastic; fine soft masses of 
segregated lime; strong effervescence; 
mildly alkaline. 

The B horizon is loam, silt loam, or silty clay loam. 
The B2 horizon has weak or moderate prismatic or 
subangular blocky structure. 

Arnegard soils are near Farland, Grassna, Reeder, 
Shambo, and Vebar soils. Arnegard soils are deeper 
than Reeder and Vebar soils. Unlike Shambo soils, they 
lack a IIC horizon, Arnegard soils lack a B2t horizon, 
unlike Farland soils; and they contain more sand and 
less silt than Grassna soils. 

ArB—Arnegard loam, 3 to 6 percent slopes. This soil 
is in concave swales and drainageways and on foot 
slopes in uplands. 

Included with this soil in mapping are small areas 
of Grassna, Shambo, Parshall, and Amor soils in simi- 
lar positions on the landscape. 

Runoff is medium. Water erosion is a slight hazard. 
The main concerns of management are controlling ero- 
sion, maintaining fertility, and conserving moisture. 

Nearly all areas of this soil are cultivated. This soil 
is well suited to all crops commonly grown in the 
county. Capability unit Ile-6; Silty range site. 


Badland 


BaF—Badland-Cabbart complex, 9 to 50 percent 
slopes. This complex consists of uplands that are under- 
going rapid geologic erosion. It is characterized by out- 
crops of soft shale and sandstone bedrock and mostly 
shallow soils that overlie soft bedrock. About 30 to 85 
percent of the surface is barren or sparsely vegetated. 

This complex is about 50 percent Badland and 15 
percent Cabbart soils. The Badland consists of cone- 
shaped knobs, buttes, escarpments, and walls that are 


partly stabilized by vegetation, and vegetated basins 
where gullies have cut at close intervals through nearly 
level to strongly sloping soils (fig. 2). 

Included in mapping with this complex are Fleak 
and Brandenburg soils in uneroded upland areas; 
Patent, Glendive, Benz, and Sham soils on fans, foot 
slopes, and terraces; and Wabek soils on ridges. 

Areas of this complex have some value for grazing, 
but the areas in grass are small and scattered. Some 
soils in steeper positions are not accessible to grazing 
animals. This complex is mainly used for range and 
as wildlife habitat, but areas in swales are used for hay. 
The terrain provides protection from blizzards for graz- 
ing animals and provides habitat for deer, antelope, 
and upland birds. 

The main concern of management is regulating graz- 
ing to help control erosion. Capability unit VIIs (shal- 
low); Badland part not assigned to a range site, Cab- 
bart part in Shallow range site. 

Bb—Badland. This is a miscellaneous area that con- 
sists of uplands. More than 85 percent of the acreage 
is undergoing geologic erosion. The areas are more 
than 40 acres in size. Badland consists mainly of knobs, 
buttes, escarpments, walls, gullied areas, and eroded 
valley floors. A few areas of shallow and moderately 
deep soils are on hillsides and hilltops. Slopes are com- 
monly 50 percent or more. 

Less than 15 percent of this mapping unit is vege- 
tated. The vegetation is mainly on smooth, round hills 
and on mesas; in valleys and swales; and on side slopes 
below steeper positions. 

Badland has little value for grazing because the 
grassy areas are very small and scattered (fig. 3). Most 
of the steeper positions are not accessible to grazing 
animals. Badland has some value, however, as wildlife 
habitat and rangeland. 

The main concern of management is regulating graz- 
ing to help control erosion. Capability unit VIIIe—-1; 
not assigned to a range site. 


Belfield Series 


The Belfield series consists of deep, well drained, 
nearly level to moderately sloping soils. These soils are 
medium textured and moderately fine textured. They 
formed in alluvium on terraces and uplands and in 
swales. 

In a representative profile the surface layer is gray- 
ish brown silt loam about 8 inches thick. The subsurface 
layer is light brownish gray silty clay loam about 4 
inches thick, The subsoil is about 18 inches thick. The 
upper part is grayish brown silty clay about 4 inches 
thick; the lower part is light olive brown silt clay loam 
about 9 inches thick. The underlying material is cal- 
careous silty clay loam. It is light brownish gray and 
white in the upper part and light yellowish brown in 
the lower part. 

Permeability is moderately slow, and the available 
water capacity is moderate. Organic-matter content is 
moderate. Fertility is medium. 

These soils are suited to small grain and grass. Most 
areas are in crops. 

Representative profile of Belfield silt loam, 1 to 3 
percent slopes, in cropland, 550 feet west and 230 feet 
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Figure 2,—This landscape of grassed slopes and wooded draws is characteristic of areas of Badland-Cabbart complex, 9 to 50 per- 
cent slopes. The value for grazing is limited, but the rough terrain provides habitat for wildlife and winter protection for livestock. 


Figure 3.—Much of this area of Badland along Little Missouri River is inaccessible to grazing animals, Glendive and Hanly soils are 
on the low terraces. 
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un os the northeastern corner of sec. 4, T. 136 N., 
. 98 W. 

Ap—0 to 8 inches; grayish brown (10YR 5/2) silt 
loam, very dark grayish brown (10YR 
3/2) moist; weak fine granular structure; 
hard, very friable, sticky and slightly 
plastic; slightly acid; abrupt smooth 
boundary. 

A&B—8 to 12 inches; light brownish gray (2.5Y 
6/2) silty clay loam, very dark grayish 
brown (10YR 3/2) moist; moderate 
medium prismatic structure parting to 
weak thick platy parting to.strong very 
fine subangular blocky; very hard, fri- 
able, sticky and plastic; uncoated sand 
grains on ped faces; slightly acid; clear 
smooth boundary. 

B21t—12 to 16 inches; grayish brown (2.5Y 5/2) 
silty clay, very dark grayish brown (2.5Y 
3/2) moist; strong medium prismatic 
structure parting to strong medium and 
fine angular blocky; extremely hard, fri- 
able, sticky and very plastic; uncoated 
sand grains on ped faces; thin continuous 
clay films on peds; neutral; clear wavy 
boundary. 

B22t—16 to 25 inches; light olive brown (2.5Y 
5/3) silty clay loam, dark grayish brown 
(2.5Y 4/2) moist; moderate medium pris- 
matic structure parting to moderate me- 
dium and fine subangular blocky; very 
hard, friable, sticky and very plastic; 
mildly alkaline; thin clay films on peds; 
clear wavy boundary. 

Cica—25 to 34 inches; light brownish gray and 
white (2.5Y 6/2 and 8/2) silty clay loam, 
dark grayish brown and light brownish 
gray (2.5Y 4/2 and 6/2) moist; weak 
fine prismatic structure parting to weak 
very fine subangular blocky; very hard, 
friable, sticky and very plastic; violent 
effervescence; moderately alkaline; lime 
segregated in rounded medium-sized soft 
masses; clear wavy boundary. 

C2—34 to 60 inches; light yellowish brown (2.5Y 
6/3) silty clay loam, olive brown (2.5Y 
4/3) moist; massive; very hard, friable, 
sticky and very plastic; violent efferves- 
ane moderately alkaline; disseminated 
ime. 

The A horizon is grayish brown or dark grayish 
brown loam, silt loam, or silty clay loam. In some pro- 
files there is a thin A2 horizon. The B2 horizon is dark 
gray, grayish brown, light olive brown, or dark grayish 
brown, 

Belfield soils are on landscapes similar to those of 
Farland, Daglum, and Rhoades soils. Belfield soils have 
a finer textured B21t horizon than Farland soils. Un- 
like Daglum and Rhoades soils, they do not have col- 
umnar structure in the B horizon. 

BeA—Belfield silt loam, 1 to 3 percent slopes. This 
soil is on fans, terraces, and uplands. It has the profile 
described as representative of the series. 

Included with this soil in mapping are small areas 
of Rhoades, Daglum, Farland, Grail, and Morton soils 


in similar positions on the landscape. A pitted micro- 
relief occurs where Rhoades soils are included. 

Runoff is slow to medium. Soil blowing and erosion 
are slight problems. A shallow root zone and poor tilth 
are limitations where Rhoades and Daglum soils are 
included. Maintaining tilth, organic-matter content, and 
fertility and conserving moisture are the main concerns 
of management. 

Most areas of this soil are cultivated. Some areas are 
used for native range. Capability unit ITIs-6P; Clayey 
range site. 

BeB—Belfield silt loam, 3 to 6 percent slopes. This 
soil is on uplands, terraces, and fans and in swales. It 
has a profile similar to the one described as representa- 
tive of the series, but the surface layer is thinner. 

Included with this soil.in mapping are small: areas 
of Rhoades, Daglum, Farland, Sen, and Morton soils 
on similar landseapes. Also included are a few areas of 
Belfield silt loam, 6 to 9 percent slopes. A pitted micro- 
relief occurs where Rhoades soils are included. 

Runoff is medium. Water erosion is a moderate haz- 
ard. A shallow root zone and poor tilth are limitations 
where Rhoades and Daglum soils are included. Con- 
trolling erosion, maintaining organic-matter content 
and fertility, and maintaining and improving tilth are 
the main concerns of management. 

Most areas of this soil are cultivated. Some are used 
for native range. Capability unit IIIe-6P; Clayey 
range site. 

BfA—Belfield silty clay loam, 1 to 3 percent slopes. 
This soil is on terraces and uplands and in swales. It 
has a profile similar to the one described as representa- 
ite of the series, but the surface layer is silty clay 

oam. 

Included with this soil in mapping are small areas 
of Savage and Grail soils on slightly concave parts of 
the landscape. Also included are small areas of Daglum 
and Rhoades soils on similar landscapes. A pitted 
microrelief occurs where Rhoades soils are included. 

Runoff is slow to medium. The hazard of erosion is 
slight. A shallow root zone and poor tilth are limita- 
tions where Rhoades and Daglum soils are included. 
Maintaining organic-matter content and fertility and 
maintaining and improving tilth are the main concerns 
of management. 

This soil is used for crops and native range. It is 
better suited to wheat, barley, and oats than to other 
ae crops. Capability unit IIIs—7P ; Clayey range 
site. 

BfB—Belfield silty clay loam, 3 to 6 percent slopes. 
This soil is on fans, terraces, and uplands. It has a pro- 
file similar to the one described as representative of 
the series, but the surface layer is silty clay loam. 

Included with this soil in mapping are small areas 
of Absher, Daglum, Grail, Regent, Rhoades, and Sav- 
age soils on similar landscapes. Also included are a few 
areas where the slopes are 6 to 9 percent. A pitted 
microrelief occurs where Rhoades soils are included. 

Runoff is medium. Soil blowing and water erosion are 
slight hazards. Shallow rooting depth and poor tilth 
are limitations where Daglum and Rhoades soils are in- 
cluded. Controlling erosion and maintaining tilth, 
organic-matter content, and fertility are the main con- 
cerns of management. 

Most areas of this soil are cultivated. This soil is 
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suited to most crops grown in the county. Some areas 
are in native range. Capability unit IIJe-7P; Clayey 
range site. 

BhA—Belfield-Rhoades silty clay loams, 1 to 3 per- 
cent slopes. This complex is on valley floors and ter- 
races, The surface has a seab appearance. Belfield soil 
is on the higher part of the landscape, and Rhoades 
soil occurs as dispersed spots or patches. These soils 
have a profile similar to the one described as represen- 
tative of their series, but their surface layer is silty 
clay loam. 

This complex is about 65 percent Belfield silty clay 
loam and 30 percent Rhoades silty clay loam. Small 
areas of Lawther and Savage soils on alluvial fans and 
terraces make up the rest. 

Surface runoff is slow. The hazard of erosion is 
slight. Maintaining tilth is the main concern of manage- 
ment. Yields are lower on Rhoades soil than on Belfield 
soil because of salts and poor structure in the Rhoades 
subsoil. 

In the eastern part of the county, most of this com- 
plex is cultivated. In the western part of the county, 
much of it is in native range or pasture. Capability unit 
IlIs—7P; Belfield part in Clayey range site, Rhoades 
part in Thin Claypan range site. 

BhB—Belfield-Rhoades silty clay loams, 3 to 6 per- 
cent slopes. This complex is on valley sides and in 
swales at the upper end of drainageways. The surface 
has a scab appearance. Belfield soil is on the higher part 
of the landscape, and Rhoades soil occurs as dispersed 
spots or patches. These soils have a profile similar to 
the one described as representative of their series, but 
they have a surface layer of silty clay loam. 

This complex is about 60 percent Belfield silty clay 
loam and 30 percent Rhoades silty clay loam. The rest 
is mostly Moreau silty clay on uplands and small areas 
that have slopes of 6 to 9 percent. 

Runoff is medium. Water erosion is a moderate haz- 
ard, especially on the Rhoades soil, Low available water 
capacity, salts, and poor structure in the Rhoades sub- 
soil are the main limitations. Maintaining tilth is the 
main concern of management. 

In the eastern part of the county, most areas of this 
complex are cultivated. In the western part of the 
county, most of the areas are in native range or pas- 
ture. Capability unit IIIle-7P; Belfield part in Clayey 
range site, Rhoades part in Thin Claypan range site. 


Benz Series 


The Benz series consists of deep, well drained, nearly 
level to moderately sloping, medium textured and mod- 
erately fine textured soils on fans, foot slopes, and 
terraces. These soils formed in alluvium. 

In a representative profile the surface layer is light 
brownish gray silt loam about 3 inches thick. The up- 
per part of the underlying material is light brownish 
gray silt loam about 6 inches thick. Below this, the 
underlying material is light brownish gray and light 
gray calcareous stratified loam and silt loam about 11 
inches thick, light brownish gray and light gray silt 
loam about 27 inches thick, and below this, grayish 
brown silt loam. 

Permeability is slow and very slow, and the available 


water capacity is moderate. Organic-matter content and 
fertility are low. 

These soils are used mainly for grazing. They are not 
well suited to cultivated crops. 

Representative profile of Benz silt loam, 1 to 9 per- 
cent slopes, in native range, 800 feet west and 2,000 
feet north of the southeastern corner of sec, 15, T. 184 
N., R. 106 W. 

A1l—0 to 3 inches; light brownish gray (2.5Y 
6/2) silt loam, dark grayish brown 
(2.5Y 4/2) moist; moderate thin platy 
structure; hard, friable, slightly sticky 
and slightly plastic; hard crust in upper 
part; strongly alkaline; abrupt smooth 
boundary. 

Ci—8 to 9 inches; light brownish gray (2.5Y. 
6/2) silt loam, dark grayish brown (2.5Y 
4/2) moist; moderate coarse and medium 
prismatic structure parting to weak me- 
dium subangular blocky; hard, friable, 
slightly sticky and _ slightly plastic; 
strongly alkaline; clear wavy boundary. 
to 12 inches; light brownish gray and 
light gray (2.5Y 6/2 and 7/2) silt loam, 
grayish brown (2.5Y 5/2) moist; weak 
medium subangular blocky structure 
parting to weak thick platy; very hard, 
friable, slightly sticky and slightly plas- 
tic; strong effervescence; strongly alka- 
line; diffuse irregular boundary. 

C3ca—12 to 20 inches; light brownish gray and 
light gray (2.5Y 6/2 and 7/2) stratified 
loam and silt loam, grayish brown (2.5Y 
5/2) moist; moderate thick platy struc- 
ture; very hard, friable, slightly sticky 
and nonplastic; strong effervescence; 
very strongly alkaline; diffuse irregular 
boundary. 

C4—20 to 47 inches; light brownish gray and light 
gray (2.5Y 6/2 and 7/2) silt loam, dark 
grayish brown (2.5Y 4/2) moist; weak 
thick platy structure; hard, friable, 
slightly sticky and nonplastic; slight ef- 
fervescence; strongly alkaline; diffuse ir- 
regular boundary. 

C5—47 to 60 inches; grayish brown (2.5Y 5/2) 
silt loam, very dark grayish brown (2.5Y 
3/2) moist; massive; hard, firm, sticky 
and slightly plastic; strongly alkaline. 

The A horizon is silt loam or clay loam. It has sub- 
angular blocky or platy structure. 

Benz soils are near Absher, Patent, and Glendive 
soils. Unlike Absher soils, Benz soils do not have 
columnar structure. They contain more silt and clay 
than Glendive soils, and they are more alkaline than 
Patent soils. 

BkC—Benz silt loam, 1 to 9 percent slopes. This soil 
is on fans, terraces, and foot slopes. It has the profile 
described as representative of the series. 

Included with this soil in mapping are Absher, Sham, 
and Patent soils in similar positions on the landscape. 
ae purince layer of the Absher soils is dispersed and 
pitted. 

Runoff is rapid. Water erosion is a slight hazard. 
Some areas have a few narrow, shallow gullies. Salinity 
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is the main limitation. Proper range use is the main 
concern of management. 

Most areas of this soil are in native range. Capa- 
buy unit VIs (Thin Claypan); Thin Claypan range 
site. 

BnC—Benz and Absher clay loams, 1 to 9 percent 
slopes. This is an undifferentiated group on fans and 
terraces and in swales. Some mapped areas consist 
almost entirely of the Benz soil; others consist almost 
entirely of the Absher soil. The Benz and Absher soils 
have a profile similar to the one described as represen- 
tative of their respective series, but the surface layer is 
clay loam. 

Included with these soils in mapping, in similar po- 
sitions on the landscape, are Patent and Sham soils 
that make up as much as 20 percent of some mapped 
areas. 

Runoff is rapid. Salinity is the main limitation. The 
main concern of management is proper range use. This 
soil has fair vegetative cover. 

Most areas of this mapping unit are in native range. 
Capability unit VIs (Thin Claypan); Thin Claypan 
range site. 


Borolls, Saline 


Bo—Borolls, saline. These soils are at the base of 
slopes and on side slopes in uplands. Areas are mostly 
small and irregular. Slopes are 1 to 6 percent. The 
water table is at or near the surface most of the year. 

In most years, these soils are not suited to vegetation 
because of high salinity. Capability unit VIs (Saline 
Lowland) ; Saline Lowland range site. 
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Borolls and Orthents, Stony 


BrE—Borolls and Orthents, stony, 15 to 45 percent 
slopes. This mapping unit consists of shallow soils 
directly below the steep, uppermost escarpments of 
buttes (fig. 4). Some areas consist of only one of the 
soils. About 20 percent of the surface area is covered 
by rocks.. Most of the rocks are siliceous, and they 
generally are 1 foot to 4 feet in diameter. 

Included with these soils in mapping are areas of 
Cabba and Flasher soils. Runoff is very rapid. Proper 
range use is the main concern of management. 

These soils are used as rangeland for livestock and 
wildlife. Capability unit VIIs (Shallow); Shallow 
range site. 


Boxwell Series 


The Boxwell series consists of moderately deep, well 
drained, gently sloping to moderately sloping, medium 
textured soils on uplands. These soils formed in weath- 
ered loam shale or soft sandstone. 

In a representative profile the surface layer is gray- 
ish brown loam about 6 inches thick. The subsoil is 
loam about 20 inches thick. It is grayish brown in the 
upper 8 inches, brown in the next 6 inches, and light 
brownish gray and calcareous in the lower 11 inches. 
The underlying material is light gray calcareous silt 
loam about 11 inches thick and, below that, light gray 
soft shale. 

Permeability and the available water capacity are 
moderate. Organic-matter content is moderate, and fer- 
tility is medium. 


Figure 4.—This area of Borolls and Orthents, stony, 15 to 45 percent slopes, is well suited to native rangeland but is too stony for 
cultivated uses. 


SLOPE COUNTY, NORTH DAKOTA 17 


These soils are used for crops. Some areas are in 
native grass. These soils are suited to the cultivated 
crops commonly grown in the county. 

Representative profile of Boxwell loam, 6 to 9 percent 
slopes, in a cultivated field 1,510 feet south and 570 
feet east of the northwestern corner of sec. 7, T. 185 
N., R. 106 W. 

Ap—O to 6 inches; grayish brown (10YR 5/2) 
loam, very dark grayish brown (10YR 
3/2) moist; weak medium and fine gran- 
ular structure; hard, friable, nonsticky 
and nonplastic; neutral; abrupt smooth 
boundary. 

B21—6 to 9 inches; grayish brown (10YR 5/2) 
loam, very dark grayish brown (10YR 
3/2) moist; weak medium prismatic 
structure parting to weak medium sub- 
angular blocky; hard, friable, nonsticky 
and nonplastic: neutral; clear smooth 
boundary. 

B22—9 to 15 inches; brown (10YR 5/3) loam, 
dark grayish brown (10YR 4/2) moist; 
moderate coarse and medium prismatic 
structure parting to moderate coarse sub- 
angular blocky; hard, friable, slightly 
sticky and slightly plastic; neutral; grad- 
ual smooth boundary. 

B3ca—15 to 26 inches; light brownish gray (2.5Y 
6/2) loam, grayish brown (2.5Y 5/2) 
moist; weak coarse and medium pris- 
matic structure parting to moderate 
coarse subangular blocky; hard, friable, 
slightly sticky and slightly plastic; strong 
effervescence; moderately alkaline; grad- 
ual smooth boundary. 

Clca—26 to 37 inches; light gray (2.5Y 7/2) silt 
loam, grayish brown (2.5Y 5/2) moist; 
weak medium subangular blocky struc- 
ture; hard, firm, slightly sticky and 
slightly plastic: few masses of lime; 
strong effervescence; moderately alka- 
line; clear smooth boundary. 

C237 to 60 inches; light gray (2. yey 7/2) soft 
shale; slight effervescence; moderately 
alkaline. 

The B2 horizon is grayish brown, brown, or light 
brownish gray loam or silt loam. The depth to soft 
shale or soft, fine grained sandstone is 20 to 40 inches. 

Boxwell soils are on a landscape similar to that of 
Rhame, Kremlin, and Cabbart soils. Boxwell soils con- 
tain more clay than Rhame soils. They are not so deep 
ce soils, and they are deeper than Cabbart 
soils. 

BtB—Boxwell loam, 3 to 6 percent slopes. This soil 
is on uplands. It has a profile similar to the one de- 
scribed as representative of the series, but the surface 
layer is thicker. 

Included with this soil in mapping are small areas of 
Rhame and Cabbart soils on uplands, Kremlin soils on 
fans and terraces, and a few areas of Boxwell loam, 
1 to 8 percent slopes. 

Runoff is medium, Water erosion is a moderate haz- 
ard. Controlling erosion and maintaining fertility and 
organic-matter content are the main concerns of man- 
agement, 


Most areas of this soil are cultivated. Capability unit 
IIIe—6; Silty range site. 

BtC——Boxwell loam, 6 to 9 percent slopes. This soil 
is on uplands. It has the profile described as represen- 
tative of the series. 

Included with this soil in mapping are Cabbart and 
Rhame soils on uplands and Kremlin soils on fans and 
terraces. 

Runoff is medium. Water erosion is a moderate haz- 
ard. Controlling erosion, conserving moisture, and 

maintaining fertility are the main concerns of manage- 
ment. 

This soil is used for crops and native range. Capa- 
bility unit [Ve-6; Silty range site. 


Brandenburg Series 


The Brandenburg series consists of shallow, exces- 
sively drained, medium textured, moderately sloping to 
very steep soils on uplands. These soils formed in por- 
cellanite beds. 

In a representative profile the surface layer is brown 
channery loam about 10 inches thick. The underlying 
material is porcellanite beds. 

Permeability is moderate to rapid, and the available 
water capacity is very low. Organic-matter content and 
fertility are low. 

Most areas of these soils are in native grass. Some 
small areas are cultivated. 

Representative profile of Brandenburg channery 
loam, in an area of Brandenburg-Cabba complex, 6 to 
40 percent slopes, 580 feet east and 90 feet south of 
the northwestern corner of sec. 18, T. 183 N., R. 101 W. 

A1—0 to 10 inches; brown (7. 5YR 5/3) channery 
loam, dark brown (7.5YR 4/2) moist; 
weak fine crumb structure; soft, friable, 
nonsticky and nonplastic: about 20 per- 
cent porcellanite chips; slight efferves- 
cence; neutral; gradual wavy boundary. 

R—10 to 30 inches; light brown (7.5YR 6/3) por- 
cellanite beds, pink (7.5YR 8/4) moist; 
shattered beds partially filled with loamy 
material in the upper part, cleavage 
cracks below; very slight effervescence in 
the upper part. 

The depth to hard porcellanite beds is 10 to 20 inches. 

Brandenburg soils are near Ringling and Searing 
soils. They have a thicker Al horizon than Ringling 
soils, and they are not so deep as Searing soils. 

BuE—Brandenburg-Cabba complex, 6 to 40 percent 
ae es. The soils making up this complex are moder- 

ely sloping to very steep. They are on uplands in 
eee characterized by knobs, cone-shaped hills, and 
ridges that have many clinkers and porcellanite out- 
crops. Brandenburg soils have the profile described as 
representative of the series. 

This complex is about 55 percent Brandenburg chan- 
nery loam and 40 percent Cabba loam. The rest is Sear- 
ing soils on side slopes. 

Runoff is slow to very rapid. Water erosion is a ge- 
vere hazard, Proper range use is the main concern of 
management. 

Most areas of these soils are in native range. Some 
areas are cultivated. These are mainly small tracts in 
fields that consist mainly of soils that are suited to cul- 


18 SOIL SURVEY 


tivation. Capability unit VIIs (Very Shallow); Bran- 
denburg part in Very Shallow range site, Cabba part 
in Shallow range site. 


Cabba Series 


The Cabba series consists of shallow, excessively 
drained, medium textured, gently sloping to very steep 
soils on uplands. These soils formed in weathered soft 
shale, siltstone, and fine grained sandstone. 

In a representative profile the surface layer is gray- 
ish brown calcareous loam about 4 inches thick. The 
layer below that is light gray calcareous loam about 5 
inches thick, and the next layer is light gray calcareous 
silt loam about 8 inches thick. White soft sedimentary 
beds are at a depth of about 17 inches. 

Permeability is moderate, and the available water 
capacity is low. Organic-matter content and fertility 
are low. 

These soils are mostly in native grass. In some areas 
they are cultivated with the adjacent soils. 

Representative profile of Cabba loam, 15 to 40 per- 
cent slopes, in native grass 2,000 feet north and 130 
feet east of the southwestern corner of sec. 36, T. 133. 
N., R. 102 W. 

Al—0 to 4 inches; grayish brown (10YR 5/2) 
loam, dark grayish brown (10YR 4/2) 
moist; weak fine granular structure; soft, 
very friable, nonsticky and nonplastic; 
slightly effervescent; mildly alkaline; 
clear wavy boundary. 

Clca—4 to 9 inches; light gray (2.5Y 7/2) loam, 
grayish brown (2.5Y 5/2) moist; weak 


medium prismatic structure parting . to 
weak medium subangular blocky; soft, 
very friable, nonsticky and nonplastic; 
strongly effervescent; moderately alka- 
line; clear wavy boundary. 

C2ca—9 to 17 inches; light gray (2.5Y 7/2) silt 
loam, grayish brown (2.5Y 5/2) moist; 
weak medium subangular blocky struc- 
ture; soft, very friable, slightly sticky 
and nonplastic; strongly effervescent; 
moderately alkaline; gradual boundary. 

C38—17 to 50 inches; white (2.5Y 8/2) soft sedi- 
mentary beds, light grayish brown (2.5Y 
6/2) moist, that crush to very fine sandy 
loam; some thin strata of silt loam; 
mildly effervescent; moderately alkaline. 

The A horizon is grayish brown or light brownish 
gray loam or silt loam. The depth to paralithic beds 
is 10 to 20 inches. 

Cabba soils are on a landscape similar to that of 
Chama, Flasher, Sen,-and Wayden soils. They are 
not so deep as Chama and Sen soils. Cabba soils con- 
tain less clay than Wayden soils and more clay than 
Flasher soils. 

CaE—Cabba loam, 15 to 40 percent slopes. This soil 
is on uplands (fig. 5). It has the profile described as 
representative of the series. 

Included with this soil in mapping are Chama, 
Flasher, and Wayden soils on uplands, Patent soils 
in swales, and Korchea soils along narrow drainage- 
ways and in stream valleys. Also included are a few 
small areas of Badland. 

Runoff is very rapid. Erosion is a severe hazard. 
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Figure 5.--Cabba loam, 15 to 40 percent slopes, is on the uplands, and Patent soils are in the swales. These soils need a good grass 
cover to protect them from erosion. 
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The soils needs ‘range management that maintains a 
good grass cover. . 

Most areas of this soil are in native range. Capability 
unit Vile (Shallow) ; Shallow range site. 

CbE—Cabba-Badland complex, 9 to 40 percent 
slopes. This complex is moderately steep to very steep 
on uplands. Cabba soils have a profile similar to the one 
described as representative of the series, but the sur- 
face layer is thinner. Badland is barren or nearly bar- 
ren Jand areas of rock outcrop. The barren areas are 
undergoing geologic erosion. 

The complex is about 65 percent Cabba soils and 20 
percent Badland. The rest is Patent soils on fans and 
foot slopes, Flasher and Wayden soils on uplands, and 
soils in narrow, eroding drainageways between the up- 
lands. 

Runoff is very rapid. Water erosion is a severe haz- 
ard. The main concern of management is proper use 
that maintains a good grass cover, 

The soils in this complex are in native range. Capa- 
bility unit VIIe (Shallow); Cabba part in Shallow 
range site, Badland part not placed in a range site. 

CeD—Cabba-Chama complex, 9 to 15 percent slopes. 
This complex is on uplands. The soils have a profile 
similar to that described as representative of their 
series, but Cabba soils have a thicker surface layer and 
Chama soils have a thinner surface layer. 

This complex is about 70 percent Cabba soils and 25 
percent Chama soils. The rest consists of Cabba soils 
and a soil similar to Chama soils that have a surface 
layer that ranges from loam to silty clay loam, some 
areas of Sen soils on side slopes, and areas of Cabba 
and Chama soils that have slopes of 15 to 25 percent. 

Runoff is rapid. Water erosion and soil blowing are 
severe hazards. Proper range use to maintain a good 
grass cover is the main concern of management. 

Most areas of these soils are in native range. Capa- 
bility unit VIe (Shallow) : Cabba part in Shallow range 
site, Chama part in Silty range site. 

CdD—Cabba-Chama stony loams, 3 to 20 percent 
slopes. This complex is on uplands. About 15 to 20 
percent of the surface is covered by stones. The soils 
have a profile similar to that described as representa- 
tive of their series, but the surface layer is thicker. 

This complex is about 50 percent Cabba soils and 40 
percent Chama soils. The rest is Morton stony loam on 
uplands and some areas where the slopes exceed 20 
percent, 

Runoff is medium to rapid. The surface is too stony 
for the use of machinery. Proper range use is the only 
concern of management. 

These soils are in native range. Capability unit VIIs 
(Shallow) ; Cabba part in Shallow range site, Chama 
part in Silty range site. 


Cabbart Series 


The Cabbart series consists of shallow, well drained 
to excessively drained, gently sloping to very steep, me- 
dium textured soils on uplands. These soils formed in 
weathered soft shale, siltstone, and fine grained sand- 
stone. 

In a-representative profile the surface layer is light 
olive brown calcareous silt loam about 2 inches thick. 
The underlying material is light yellowish brown cal- 


eareous silt loam about 8 inches thick and, below that, 
soft sedimentary beds. 

Permeability is moderate, and the available water 
capacity is low. Organic-matter content and fertility 
are low. 

Most of these soils are in native grass. A few areas 
are cultivated. These soils are best suited to grasses. 

Representative profile of Cabbart silt loam, 9 to 15 
percent slopes, in native grass 2,070 feet east and 170 
feet north of the southwestern corner of sec. 28, T. 
184 N., R. 105 W. 

A1—O to 2 inches; light olive brown (2.5Y 5/8) 
silt loam, dark grayish brown (2.5Y 4/2) 
moist; weak fine granular structure; 
soft, friable, slightly sticky and nonplas- 
tie; violent effervescence; mildly alkaline; 
abrupt smooth boundary. 

Clca—2 to 10 inches; light yellowish brown (2.5Y 
6/4) silt loam, olive brown (2.5Y 4/4) 
moist; weak medium subangular blocky 
structure; soft, friable, slightly sticky 
and nonplastic; about 5 percent soft silt- 
stone fragments; violent effervescence; 
mildly. alkaline; clear wavy boundary. 

C2ca—10 to 12 inches; pale yellow (2.5Y 7/4) soft 
siltstone that crushes to silt loam, light 
olive brown (2.5Y 5/4) moist; moderate 
thick platy structure; soft, friable, 
slightly sticky and nonplastic; lime seg- 
regated in rounded medium sized soft 
masses; violent effervescence; mildly al- 
kaline; clear wavy boundary. 

C3—12 to 40 inches; light yellowish brown (2.5Y 
6/4) soft siltstone that crushes to silt 
loam, light olive brown (2.5Y 5/4) 
moist; massive; slightly hard, friable, 
slightly sticky and nonplastic; common 
ironstone concretions; few gypsum crys- 
tals; slight effervescence; moderately al- 
kaline. 

The A horizon is light olive brown, light grayish 
brown, or grayish brown. The depth to stratified soft 
beds is 10 to 20 inches, 

Cabbart soils are near Boxwell soils. They are not 
so deep as Boxwell soils. 

Cf£C—Cabbart silt loam, 3 to 9 percent slopes. This 
soil is on uplands. It has a profile similar to the one 
described as representative of the series, but the sur- 
face layer is thicker. 

Included with this soil in mapping are Chama, Fleak, 
and Wayden soils on uplands and a few small areas of 
rock outcrop that are designated on the maps by a spe- 
cial symbol. 

Runoff is medium. Water erosion is a moderate to 
severe hazard, and soil blowing is a moderate hazard. 
Controlling erosion, conserving moisture, and main- 
taining fertility are the main concerns of management. 

Most areas of this soil are cultivated. Some are used 
for native range. Capability unit [Ve4L; Shallow 
range site. 

Cf£D—Cabbart silt loam, 9 to 15 percent slopes. This 
soil is on uplands. It has the profile described as repre- 
sentative of the series, 

Included with this soil in mapping are Patent, 
Chama, Fleak, Glendive, Havre, Absher, Sen, Boxwell, 
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and Benz soils. Chama, Fleak, Boxwell, and Sen soils 
are on uplands; Patent, Glendive, Havre, Absher, and 
Benz soils are on fans, foot slopes, and terraces. Also 
included are small barren, eroded areas and outcrops 
of rock which make up as much as 10-percent of the 
mapping unit in some places. 

Runoff is rapid. Water erosion is a severe hazard. 
Proper range use that maintains a good grass cover 
is the main concern of management. 

Almost all areas of this soil are used for native range. 
Capability unit VIIe (Shallow) ; Shallow range site. 

CfE—Cabbart silt loam, 15 to 40 percent slopes. This 
soil is on uplands. It has a profile similar to the one 
described as representative of the series, but the sur- 
face layer is thinner. 

Included with this soil in mapping are Patent, 
Chama, Fleak, Wayden, Glendive, Havre, Absher, 
Benz, Boxwell, Sen, and Rhame soils. Chama, Fleak, 
Wayden, Boxwell, Sen, and Rhame soils are on up- 
lands; Glendive, Havre, Absher, and Benz soils are on 
fans, foot slopes, and terraces. Also included are areas 
of rock outcrop, barren areas, and areas that are un- 
dergoing geologic erosion (fig. 6). 

Runoff is rapid. Water erosion is a serious hazard. 


Figure 6.—Cabbart silt loam, 15 to 40 percent slopes, is minal 
o 
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The soils need range management that maintains a 
good grass cover. 

Almost all areas of this soil are in native range. Ca- 
pability unit VIIe (Shallow) ; Shallow range site. 

CgE—Cabbart-Badland complex, 9 to 40 percent 
slopes. This complex is on uplands that are undergoing 
limited geologic erosion (fig. 7). The Badland consists 
of eroded areas that are barren or nearly barren. 

This complex consists of about 45 percent Cabbart 
soils and 25 percent Badland. The rest is large areas 
of Patent, Fleak, Glendive, Benz, Absher, Brandenburg, 
and Wabek soils. Brandenburg and Fleak soils are on 
uplands; Glendive, Benz, and Absher soils are on fans, 
foot slopes, and terraces; and Wabek soils are on 
ridges on outwash plains and terraces. 

Runoff is rapid. Erosion is a severe hazard. Because 
of steep slopes and rough terrain, the areas are not 
easily accessible to grazing animals. Grazing must be 
carefully managed to maintain a grass cover. 

The soils in this complex are used for native range. 
Capability unit VIIe (Shallow) ; Cabbart part in Shal- 
low range site, Badland part not assigned to a range 
site. 


and outcrops 


in native rangeland but includes some barren areas 
rock. 
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Figure 7.—This area of Cabbart-Badland complex, 9 to 40 percent slopes, is in native rangeland. The columnar junipers are in 
an area called the Burning Coal Vein. 


Chama Series 


The Chama series consists of moderately deep, well 
drained, nearly level to strongly sloping, medium tex- 
tured soils on uplands. These soils formed in material 
Weathered from shale, siltstone, and fine grained sand- 
stone. 

In a representative profile the surface layer is gray- 
ish brown silt loam about 4 inches thick. The subsoil 
is silt loam about 9 inches thick. It is grayish brown 
in the upper part and light gray and calcareous in the 
lower part. The underlying material is light yellowish 
brown calcareous silt loam about 21 inches thick and, 
below that, soft sedimentary beds. , 

Permeability is moderately slow, and the available 
water capacity is moderate. Organic-matter content is 
moderate, and fertility is medium. 

These soils are used mainly for crops. Some areas are 
in native grass. These soils are suited to all cultivated 
crops commonly grown in the county. 

Representative profile of Chama silt loam, in an area 
of Chama-Cabba silt loams, 6 to 9 percent slopes, .in 
tame grass 1,180 feet north and 1,420 feet east of the 
southwestern corner of sec. 15, T. 136 N., R. 99 W. 

A1l—0 to 4 inches; grayish brown (10YR 5/2) 
silt loam, very dark grayish brown 
(10YR 3/2) moist; weak medium and 
fine granular structure; slightly hard, 


friable, slightly sticky and nonplastic; 
neutral; abrupt smooth boundary. 
B2—4 to 8 inches; grayish brown (10YR 5/2) 
silt loam, dark grayish brown (10YR 
4/2) moist; moderate medium prismatic 
structure parting to moderate medium 
subangular blocky; slightly hard, friable, 
slightly sticky and nonplastic; slight ef- 
fervescence; neutral; clear smooth bound- 


ary. 

B3ca—8 to 18 inches; light gray (2.5Y 7/2) silt 
loam, light olive brown (2.5Y 5/8) 
moist; weak medium prismatic structure 
parting to moderate medium and fine 
subangular blocky; slightly hard, friable, 
slightly sticky and nonplastic; many 
small sized soft lime masses; violent ef- 
fervescence; neutral; clear smooth bound- 


ary. 

Clea—18 to 22 inches; light yellowish brown 
(2.5Y 6/4) silt loam, olive brown (2.5Y 
4/4) moist; weak medium subangular 
blocky structure parting to weak thick 
platy; slightly hard, friable, slightly 
sticky and nonplastic; many medium 
sized lime masses; violent effervescence; 
mildly alkaline; clear smooth boundary. 

C2—22 to 34 inches; light yellowish brown (2.5Y 
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6/4) silt loam, light olive brown (2.5Y 
5/4) moist; massive; slightly hard, fri- 
able, slightly sticky and nonplastic; many 
large sized lime concretions; slight ef- 
fervescence; mildly alkaline; gradual 
wavy boundary. 

C3—34 to 50 inches; pale yellow (2.5Y 7/4) soft 
siltstone that crushes to loam, light olive 
brown (2.5Y 5/4) moist; slight effer- 
vescence; mildly alkaline. 

The A horizon is grayish brown or brown. The B 
horizon is loam or silt loam and has weak to moderate 
prismatic structure. The depth to sedimentary beds is 
40 to 60 inches. 

Chama soils are on a landscape similar to that of 
Cabba, Flasher, Morton, Sen, and Vebar soils. Chama 
soils are deeper than Flasher and Cabba soils. Unlike 
Morton soils, Chama soils lack a Bt horizon. They have 
lime at a shallower depth than Sen and Vebar soils. 

CmA—Chama silt loam, 1 to 3 percent slopes. This 
soil is on uplands. It has a profile similar to the one 
described. as representative of the series, but the sur- 
face layer is thicker. 

Included with this soil in mapping are soils that are 
similar to this Chama soil but that have a silty clay 
loam surface layer, a few areas of Sen and Amor soils 
on uplands, and Chama soils that are moderately 
eroded. 

Runoff is medium. Soil blowing and water erosion 
are slight hazards. The main concern of management 
is conserving moisture and maintaining fertility. 

Almost all areas of this soil are cultivated. Capa- 
bility unit Ife-6; Silty range site. 

CmB—Chama silt loam, 3 to 6 percent slopes. This 
soil is on uplands. It has a profile similar to the one 
described as representative of the series, but the sur- 
face layer is thicker. 

Included with this soil in mapping are soils that are 
similar to this Chama soil but have a silty clay loam 
surface layer. Also included are small areas of Cabba, 
Cabbart, and Sen soils on uplands and a few small 
areas of eroded Chama soils. 

Runoff is medium. Soil blowing and water erosion 
are a slight to moderate hazard. Controlling erosion, 
conserving moisture, and maintaining fertility are the 
main concerns of management. 

Most areas of this soil are cultivated. Capability unit 
IIe-6; Silty range site. 

CoB—Chama-Cabba silt loams, 3 to 6 percent slopes. 
This complex is on uplands. The soils in this complex 
have a profile similar to the one described as represen- 
tative of their series, but the Chama soils have a 
thicker surface layer and the Cabba soils have a silt 
loam surface layer. 

This complex consists of about 70 percent Chama 
soils and 25 percent Cabba soils. The rest consists of 
soils that are similar to Chama soils and Cabba soils 
that have a silty clay loam surface layer, areas that 
are moderately eroded, and a few small! areas of Sen 
and Amor soils on uplands. ; 

Runoff is medium. Soil blowing and water erosion 
are moderate hazards, The main concerns of manage- 
ment are controlling erosion, conserving moisture, and 
maintaining fertility. 

Almost all areas of these soils are cultivated. Capa- 


bility unit HIe-6; Chama part in Silty range site, 
Cabba part in Shallow range site. 
CoC—Chama-Cabba silt loams, 6 to 9 percent slopes. 


‘This complex is on uplands. The Chama soils have the 


profile described as representative of the series. The 
Cabba soils have a profile similar to the one described 
as representative of the series, but the surface layer 
is silt loam. 

This complex consists of about 60 percent Chama 
soils and 35 percent Cabba soils. The rest consists of 
soils similar to Chama soils and Cabba soils that have 
a silty clay loam surface layer, areas that are mod- 
erately eroded, and small areas of Sen soils on uplands. 

Runoff is medium. Soil blowing and water erosion 
are moderate hazards. Controlling erosion, conserving 
moisture, and maintaining fertility are the main con- 
cerns of management. 

Almost all areas of these soils are cultivated. Capa- 
bility unit IIIe-6; Chama part in Silty range site, 
Cabba part in Shallow range site, 

CoD—Chama-Cabba silt loams, 9 to 15 percent 
slopes. This complex is on uplands. The soils in this 
complex have a profile similar to the one described as 
representative of their series, but the Chama soils have 
a thinner surface layer and the Cabba soils have a silt 
loam surface layer. 

This complex consists of about 40 percent Chama 
soils and 40 percent Cabba soils. The rest consists of 
soils similar to Chama soils and Cabba soils that have 
a silty clay loam surface layer, areas that are mod- 
erately eroded, and Amor, Reeder, Wayden, Sen, and 
Flasher soils on uplands. 

Runoff is medium. Soil blowing and water erosion 
are moderate hazards. Controlling erosion and con- 
serving moisture are the main concerns of manage- 
ment. 

Most areas of these soils are in grass or native range. 

Some areas are cultivated. Capability unit IVe-6; 
Chama part in Silty range site, Cabba part in Shallow 
range site. 
’ Cr€—Chama-Cabbart silt loams, 6 to 9 percent 
slopes. This complex is on uplands. The Chama soils in 
this complex have a profile similar to the one described 
as representative of that series, but the surface layer is 
lighter colored. 

This complex consists of about 50 percent Chama 
soils and 40 percent Cabbart soils. The rest is Sen and 
Boxwell soils on uplands and Golva and Absher soils 
on fans and terraces and in shallow swales. 

Runoff is medium. Soil blowing and water erosion 
are moderate hazards. Controlling erosion, conserving 
moisture, and maintaining fertility are the main con- 
cerns of management. 

The soils in this complex are used for cultivated crops 
and native range. Capability unit IIIe-~6; Chama part 
in Silty range site, Cabbart part in Shallow range site. 


Chanta Series 


The Chanta series consists of deep, well drained, 
nearly level to gently sloping soils on stream terraces 
and fans. These soils formed in medium textured al- 
luvium. 

In a representative profile the surface layer is gray- 
ish brown loam about 6 inches thick. The subsoil is 
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about 20 inches thick. The upper part is grayish brown 
loam about 5 inches thick, the middle part is brown 
loam about 10 inches thick, and the lower part is light 
brownish gray loam about 5 inches thick. The underly- 
ing material is light gray very gravelly loam and light 
brownish gray gravel and sand. 

Permeability is moderate in the surface layer and 
subsoil and rapid in the gravel and sand. The available 
water capacity is low. Organic-matter content is mod- 
erate, and fertility is medium. 

These soils are used mainly for crops and native 
grass. Nearly level Chanta soils are well suited to irri- 
gation. : 

Representative profile of Chanta loam, 1 to 3 percent 
slopes, 544 feet south and 30 feet east of the center of 
sec. 2, T. 186 N., R. 104 W. 

Ap—O0 to 6 inches; grayish brown (10YR 5/2) 
loam, very dark grayish brown (10YR 
8/2) moist ; weak medium granular struc- 
ture; slightly hard, friable, slightly sticky 
and slightly plastic; neutral; abrupt 
smooth boundary. 

B21-—-6 to 11 inches; grayish brown (10YR 5/2) 
loam, very dark grayish brown (10YR 
38/2) moist; moderate medium prismatic 
structure parting to moderate medium 
subangular blocky; hard, friable, slightly 
sticky and slightly plastic; neutral; clear 
smooth boundary. 

B22—11 to 21 inches; brown (10YR 5/2) loam, 
dark grayish brown (10YR 4/2) moist; 
moderate medium prismatic structure 
parting to moderate coarse subangular 
blocky; hard, friable, slightly sticky and 
slightly plastic; thin clay films on ped 
faces; neutral; clear wavy boundary. 

B8ca—21 to 26 inches; light brownish gray (2.5Y 
6/2) loam, dark grayish brown (2.5Y 
4/2) moist; moderate medium prismatic 
structure; hard, friable, slightly sticky 
and slightly plastic; lime coatings on bot- 
tom of pebbles; few cobblestones; strong 
effervescence; mildly alkaline; clear wavy 
boundary. 

TIC1ca—26 to 31 inches; light gray (2.5Y 7/2) 
very gravelly loam, grayish brown (2.5Y 
5/2) moist; weak coarse subangular 
blocky structure; loose, very friable, non- 
sticky and nonplastic; lime coatings on 
bottom of pebbles; strong effervescence; 
moderately alkaline; clear wavy bound- 


ary. 
IIC2—-31 to 60 inches; light brownish gray (2.5Y 
6/2) gravel and sand, dark grayish brown 
(2.5Y 4/2) moist; single grained; loose, 
nonsticky and nonplastic; strong effer- 
vescence; mildly alkaline. 

The A horizon is grayish brown or dark grayish 
brown. The B2 horizon has moderate to strong pris- 
matic structure. The depth to sand and gravel is 20 
to 40 inches. 

Chanta soils are on a landscape similar to that of 
Chinook, Hanly, Havre, Kremlin, Rhame, and Wabek 
soils. They are deeper than Rhame soils. Unlike Chi- 
nook, Hanly, Havre, and Kremlin soils, Chanta soils 


have a gravelly IIC horizon. Chanta soils are deeper 
to gravel than Wabek soils. 

CtA—Chanta loam, 1 to 3 percent slopes. This soil 
is on fans and terraces. It has the profile described as 
representative of the series. 

Included with this soil in mapping are Kremlin soils 
on fans and terraces and Wabek soils on ridges. 

Runoff is slow. Soil blowing is a moderate hazard. 
Low available water capacity is the main limitation to 
the use of this soil. Controlling erosion and conserving 
moisture are the main concerns of management, 

Most areas of this soil are in grass. This soil is well 

suited to irrigation if a suitable water supply is avail- 
able. Capability unit IIIs—6G; Silty range site. 
_ €tB—Chanta loam, 3 to 6 percent slopes. This soil 
is on fans and terraces. It has a profile similar to the 
one described as representative of the series, but it is 
shallower to gravel. ; 

Included with this soil in mapping are Wabek soils 
on ridges and Kremlin soils and some small areas of 
Chinook soils on fans and terraces. Also included are 
Chanta soils that have slopes of 6 to 9 percent. 

Runoff is medium. Soil blowing is a moderate hazard. 
Controlling erosion and conserving moisture are the 
main concerns of management. 

Most areas of this soil are in native range. Capa- 
bility unit IIle—6G; Silty range site. 


Cherry Series 


The Cherry series consists of deep, well drained, 
gently sloping to moderately sloping, moderately fine 
textured soils on fans, foot slopes, and terraces. These 
soils formed in material that eroded from steeper areas. 

In a representative profile the surface layer is gray- 
ish brown silty clay loam about 4 inches thick. The 
subsoil is about 17 inches thick. The upper part is 
grayish brown silty clay loam about 10 inches thick, 
and the lower part is light brownish gray silty clay 
loam about 7 inches thick. The underlying material is 
light olive gray calcareous silty clay loam about 21 
inches thick; below that there is pale olive silty clay. 

Permeability is moderate in the surface layer and 
subsoil and moderately slow in the underlying material. 
The available water capacity is high. Organic-matter 
content is moderate, and fertility is medium. 

These soils are suited to crops commonly grown in 
the county. About half of the acreage is cultivated, and 
half is in native grass. 

Representative profile of Cherry silty clay loam, 3 to 
9 percent slopes, in native grass’ 800 feet west and 20 
feet north of the southeastern corner of the northeast 
quarter of sec. 14, T. 184 N., R. 102 W. 

Al—0 to 4 inches; grayish brown (2.5Y 5/2) silty 
clay loam, dark grayish brown (2.5Y 
4/2) moist; moderate medium subangu- 
lar blocky structure parting to moderate 
coarse and medium granular; hard, firm, 
sticky and plastic; mildly alkaline; clear 
smooth boundary. 

B21—4 to 14 inches; grayish brown (2.5Y 5/2) 
silty clay loam, dark grayish brown (2.5Y 
4/2) moist; moderate coarse and medium 
prismatic structure parting to moderate 
medium angular blocky ; hard, firm, sticky 


24 SOIL SURVEY 


and plastic; moderately alkaline; clear 
smooth boundary. 

B22—14 to 21 inches; light brownish gray (2.5Y 
6/2) silty clay loam, dark grayish brown 
(2.5Y 4/2) moist; weak coarse prismatic 
structure parting to moderate medium 
angular blocky; hard, firm, sticky and 
plastic; slight effervescence; moderately 
alkaline; gradual wavy boundary. 

C1—21 to 29 inches; light olive gray (5Y 6/2) 
silty clay loam, olive gray (5Y 4/2) 
moist; weak coarse prismatic structure 
parting to weak medium angular blocky; 
hard, firm, sticky and plastic; strong ef- 
fervescence; moderately alkaline; grad- 
ual wavy boundary. 

C2—29 to 42 inches; light olive gray (5Y 6/2) 
silty clay loam, olive gray (5Y 4/2) 
moist; massive; very hard, very firm, 
very sticky and plastic; slight efferves- 
cence; moderately alkaline; abrupt 
smooth boundary. 

C3—42 to 60 inches; pale olive (5Y 6/3) silty clay, 
olive (5Y 5/3) moist; massive; very 
hard, very firm, very sticky and plastic; 
slight effervescence; moderately alkaline. 

The A horizon is light brownish gray or grayish 
brown. The B2 horizon is light brownish gray, pale 
olive, grayish brown, or light olive brown clay loam 
or silty clay loam. Stratification is common in some 
profiles, 

Cherry soils are near Patent soils. They contain more 
silt and less sand than Patent soils. 

CyC—Cherry silty clay loam, 3 to 9 percent slopes. 
This soil is on fans, foot slopes, and terraces. 

Included with this soil in mapping are Cherry soils 
that have a silt loam surface layer; some areas that 
have slopes of 1 to 8 percent; some areas of Patent 
soils on fans, foot slopes, and terraces; and Cabba, 
Cabbart, and Brandenburg soils on uplands. 

Runoff is medium. Water erosion is a moderate haz- 
ard. Controlling erosion and conserving moisture are 
the main concerns of management. 

Most areas of this soil are in native range. Capability 
unit IIIe-6; Silty range site. 


Chinook Series 


The Chinook series consists of deep, well drained, 

nearly level to moderately sloping, moderately coarse 
textured soils on fans, foot slopes, and terraces. These 
soils formed in residual and alluvial materials. 
: In a representative profile the surface layer is gray- 
ish brown fine sandy loam about 5 inches thick. The 
subsoil is grayish brown fine sandy loam about 6 inches 
thick. The underlying material is calcareous fine sandy 
loam that is light yellowish brown in the upper 6 inches 
and light gray in the next 22 inches and, below that, 
pale yellow loamy fine sand. 

Permeability is moderate to moderately rapid, and 
the available water capacity is moderate. Organic- 
matter content is moderate, and fertility is medium. 

These soils are used for crops and native grass. They 
are best suited to grass. 

Representative profile of Chinook fine sandy loam, in 


an area of Rhame-Chinook fine sandy loams, 3 to 6 
percent slopes, in native grass 190 feet east and 70 feet 
south of the northwestern corner of the southwest quar- 
ter of sec. 25, T. 186 N., R. 104 W. 
A1—0 to 5 inches; grayish brown (10YR 5/2) fine 
sandy loam, very dark grayish brown 
(10YR 3/2) moist; weak medium sub- 
angular blocky structure parting to 
weak medium granular; soft, very fri- 
able, nonsticky and nonplastic; mildly 
alkaline; clear wavy boundary. 
B2—5 to 11 inches; grayish brown (2.5Y 5/2) fine 
sandy loam, dark grayish brown (2.5Y 
4/2) moist; weak coarse prismatic 
structure parting to weak coarse and 
medium subangular blocky; soft, very 
friable, nonsticky and nonplastic; mildly 
alkaline; clear wavy boundary. 
Cica—11 to 17 inches; light yellowish brown 
(2.5Y 6/4) fine sandy loam, olive brown 
(2.5Y 4/4) moist; weak coarse and me- 
dium subangular blocky structure part- 
ing to weak medium granular; soft, very 
friable, nonsticky and nonplastic; vio- 
lent effervescence; mildly alkaline; grad- 
ual wavy boundary. 
C2ca—17 to 39 inches; light gray (2.5Y 7/2) fine 
sandy loam, light olive brown (2.5Y 
5/4) moist; weak medium subangular 
blocky structure parting to weak me- 
dium granular; few masses of segre- 
gated lime; violent effervescence; mildly 
alkaline; clear smooth boundary. 
C3—39 to 60 inches; pale yellow (2.5Y 7/4) loamy 
fine sand, light olive brown (2.5Y 5/4) 
moist; single grained; very soft, very 
friable, nonsticky and nonplastic; vio- 
lent effervescence; moderately alkaline. 

The A horizon is brown or grayish brown. The B2 
horizon is grayish brown, light brownish gray, or light 
olive brown, 

Chinook soils are on a landscape similar to that of 
Fleak, Rhame, Boxwell, and Kremlin soils. Chinook 
soils are deeper than Boxwell, Fleak, and Rhame soils, 
and they contain less clay than Kremlin soils. 

CzB—Chinook fine sandy loam, | to 6 percent slopes. 
This soil is on fans, foot slopes, and terraces. It has a 
profile similar to the one described as representative of 
the series, but the surface layer is about 3 inches 
thicker. 

Included with this soil in mapping are Kremlin soils 
on fans, foot slopes, and terraces and Rhame soils on 
uplands. 

Runoff is slow. Soil blowing is a moderate hazard. 
Controlling soil blowing and conserving moisture are 
the main concerns of management. 

Most areas of this soil are in native range. Capability 
unit [IIe—8 ; Sandy range site. : 


Daglum Series 


The Daglum series consists of deep, well drained 
and moderately well drained, nearly level to moderately 
sloping, moderately fine textured and moderately coarse 
textured soils on terraces, fans, foot slopes, and uplands 
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and in swales. These soils have a claypan subsoil. They 
formed in alluvium and soft shale. 

In a representative profile the surface layer is gray- 
ish brown silty clay loam about 9 inches thick. The 
subsurface layer is grayish brown silty clay loam about 
2 inches thick. The subsoil is grayish brown silty clay 
about 21 inches thick. The lower part is caleareous. The 
underlying material is grayish brown calcareous silty 
clay. 

Perineability is slow, and the available water capac- 
ity is moderate. Organic-matter content is moderate, 
and fertility is medium. 

These soils are used for crops and native grass. They 
are not suited to trees. 

Representative profile of Daglum silty clay loam, in 
an area of Daglum-Rhoades silty clay loams, 1 to 6 
percent slopes, in native grass 570 feet east and 230 
feet aes the northwestern corner of sec. 28, T. 185 


A11—0 to 5 inches; grayish brown (10YR 5/2) 
silty clay loam, very dark grayish brown 
(10YR 38/2) moist; moderate medium 
and fine granular structure; slightly 
hard, firm, sticky and slightly plastic; 
slightly acid; abrupt smooth boundary. 

A12—5 to 9 inches; grayish brown (10YR 5/2) 
silty clay loam, very dark grayish brown 
(10YR 3/2) moist; weak medium pris- 
matic structure parting to weak thick 
platy; hard, firm, stieky and slightly 
plastic; slightly acid; clear smooth 
boundary. 

A2—9 to 11 inches; grayish brown (10YR 5/2) 
silty clay loam, very dark grayish brown 
(10YR 3/2) moist; weak medium and 
fine angular blocky structure; hard, firm, 
sticky and slightly plastic; slightly acid; 
abrupt smooth boundary. 

B2t—-11 to 23 inches; grayish brown (10YR 5/2) 
silty clay, dark grayish brown (10YR 
4/2) moist; strong coarse and medium 
columnar structure parting to strong me- 
dium angular blocky; very hard, firm, 
very sticky and very plastic; thin: clay 
films on sides of columns; neutral; grad- 
ual smooth boundary. 

B38ca—23 to 32 inches, grayish brown (10YR 5/2) 
silty clay, dark grayish brown (10YR 
4/2) moist; strong coarse and medium 
prismatic structure; extremely hard, 
firm, very sticky and very plastic; strong 
effervescence; moderately alkaline; lime 
segregated in soft masses; gradual 
smooth boundary. 

Cica—382 to 60 inches; grayish brown (2.5Y 5/2) 
silty clay, very dark grayish brown (2.5Y 
3/2) moist; massive; extremely hard, 
firm, very sticky and plastic; lime segre- 
gated in soft masses; violent efferves- 
cence; mildly alkaline. 

The Al horizon is grayish brown or dark grayish 
brown silty clay loam or fine sandy loam, The A2 ho- 
rizon is light brownish gray, light gray, or grayish 
brown loam or silty clay loam 1 to 5 inches thick. The 
B2 horizon is dark grayish brown or grayish brown 


silty clay loam or silty clay. The C horizon is silty clay 
loam or silty clay. The depth to soft shale is greater 
than 40 inches. 

Daglum soils are on a landscape similar to that of 
Belfield, Desart, Ekalaka, and Rhoades soils. Unlike 
Belfield soils, Daglum soils have strong columnar struc- 
ture. They contain less sand and have more clay than 
Desart and Ekalaka soils. They have columnar struc- 
ture at a greater depth than Rhoades soils. 

DaB—Daglum fine sandy loam, I to 6 percent slopes. 
This soil is on fans, foot slopes, and uplands and in 
swales. It has a profile similar to the one described as 
representative of the series, but the surface layer is fine 
sandy loam. The landscape has a pitted microrelief 
where the surface layer has been removed by soil 
blowing. 

Included with this soil in mapping are small areas 
of Vebar, Tally, and Ekalaka soils in similar positions 
on the landscape. 

Runoff is slow to medium, Soil blowing is.a moderate 
hazard. Salinity, alkalinity, and poor structure in the 
subsoil are the major limitations to use of this soil 
for crops. Controlling soil blowing and maintaining 
tilth are the main concerns of management. 

Most areas of this soil are cultivated. Capability unit 
IVs-3P; Claypan range site. 

DaC—Daglum fine sandy loam, 6 to 9 percent slopes. 
This soil is on fans, foot slopes, and uplands and in 
swales. It has a profile similar to the one described as 
representative of the series, but the surface layer is 
fine sandy loam. 

Included with this soil in mapping are small areas of 
Vebar, Tally, and Ekalaka soils in similar positions on 
the landscape. 

Runoff is medium. Soil blowing is a serious hazard. 
Salinity, alkalinity, and poor structure in the subsoil 
are the main soil limitations. Controlling erosion and 
one VINE moisture are the main concerns of manage- 
ment. 

Most areas of this soil are in native grass. Capability 
unit VIs (Claypan) ; Claypan.range site. 

DhB-——Daglum-Rhoades silty clay loams, 1 to 6 per- 
cent slopes. This complex is on fans and uplands and in 
swales, The Daglum soils have the profile described as 
representative of the series. The Rhoades soils have a 
profile similar to the one described as representative of 
the series, but the surface layer is silty clay loam. The 
surface has a pitted microrelief. 

This complex consists of about 70 percent Daglum 
soils and 25 percent Rhoades soils. The rest is small 
areas of Belfield soils in similar positions on the land- 
scape. 

Runoff is slow to medium. Soil blowing and erosion 
are slight hazards, Salinity and alkalinity in the lower 
part of the subsoil and poor structure in the subsoil are 
the main limitations. Conserving moisture and main- 
taining a good grass cover are the main concerns of 
management. 

Most areas of these soils are in native range. Capa- 
bility unit VIs (Claypan); Daglum part in Claypan 
range site, Rhoades part in Thin Claypan range site. 


Desart Series 
The Desart series -consists of deep, well drained, 
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nearly level to gently sloping, moderately coarse tex- 
tured soils on terraces, fans, and uplands. These soils 
formed in alluvium and in material weathered from 
sandstone. 

In a representative profile the surface layer is dark 
grayish brown fine sandy loam about 5 inches thick. 
The subsurface layer is dark grayish brown fine sandy 
loam about 19 inches thick. The subsoil is about 11 
inches thick. In the upper part it is grayish brown, very 
hard fine sandy loam about 6 inches thick, and in the 
lower part it is light brownish gray, extremely hard 
fine sandy loam about 5 inches thick. The underlying 
material is pale olive fine sandy loam and loamy fine 
sand about 12 inches thick and, below that, light olive 
gray loam. 

Permeability is moderately rapid in the surface and 
subsurface layers and slow in the subsoil and under- 
lying material. The available water capacity is mod- 
erate. Organic-matter content is moderate, and fertility 
is medium. 

These soils are suited to cultivated crops and grass. 

Representative profile of Desart fine sandy loam, in 
an area of Ekalaka-Desart fine sandy loams, 1 to 6 
percent slopes, in native grass 100 feet south and 50 
feet west of the northeastern corner of the northwest 
quarter of sec. 32, T. 185 N., R. 99 W. 

Ai—0 to 5 inches; dark grayish brown (10YR 
4/2) fine sandy loam, very dark brown 
(1OYR 2/2) moist; moderate medium 
subangular blocky structure parting to 
moderate medium granular; soft, friable, 
nonsticky and nonplastic; slightly acid; 
abrupt smooth boundary. 

A&B—5 to 24 inches; dark grayish brown (L0YR 
4/2) fine sandy loam, very dark grayish 
brown (10YR 3/2) moist; weak medium 
prismatic structure parting to moderate 
medium subangular blocky; soft, friable, 
nonsticky and nonplastic; uncoated sand 
grains on faces of peds; slightly acid; 
clear wavy boundary. 

B21t—24 to 30 inches; grayish brown (2.5Y 5/2) 
fine sandy loam, very dark grayish brown 
(2.5Y 3/2) moist; strong very coarse col- 
umnar structure parting to strong coarse 
subangular blocky; very hard, firm, 
sticky and plastic; many thin clay films 
on faces of peds; a 1l-inch layer of 
bleached sand grains on top of columns; 
neutral; clear wavy boundary. 

B22t--30 to 35 inches; light brownish gray (2.5Y 
6/2) fine sandy loam, dark grayish brown 
(2.5Y 4/2) moist; strong coarse pris- 
matic structure parting to strong coarse 
angular blocky; extremely hard, firm, 
sticky and plastic; many thin clay films 
on faces of peds; lime segregated in soft 
masses in lower part; very slight effer- 
vescence; moderately alkaline; diffuse ir- 
regular boundary. 

C1—35 to 47 inches: pale olive (5Y 6/3) fine sandy 
loam and loamy fine sand, olive (5Y 4/3) 
moist; weak coarse prismatic structure 
parting to weak coarse subangular 
blocky; slightly hard, friable, nonsticky 


and nonplastic; very slight effervescence ; 
moderately alkaline; gradual wavy 
boundary. 

II1C2—47 to 60 inches; light olive gray (5Y 6/2) 
loam, olive gray (5Y 4/2) moist; mas- 
sive; very hard, firm, sticky and slightly 
plastic; ime segregated in medium sized 
masses; very slight effervescence; mod- 
erately alkaline. 

The Al horizon is grayish brown or dark grayish 
brown. The A2 horizon, where present, has uncoated 
sand grains on peds to a depth of & inches. The B2 
horizon is dark grayish brown, light brownish gray, 
or grayish brown fine sandy loam or sandy loam. 

Desart soils are on a landscape similar to that of 
Ekalaka, Parshall, and Tally soils. They have a col- 
umnar B horizon, which Parshall and Tally soils lack, 
und which is at a greater depth than that in Ekalaka 
soils. 

Desart soils in Slope County are mapped only in com- 
plex with Ekalaka soils. 


Dimmick Series 


The Dimmick series consists of deep, level, very 
poorly drained, fine textured soils. These soils formed 
in slightly concave depressions and lake basins. 

In a representative profile the surface layer is about 
22 inches thick. The upper part is gray silty clay about 
4 inches thick, and the lower part is dark gray silty 
clay. The underlying material is dark gray silty clay. 

Permeability is very slow, and the available water 
capacity is moderate. Organic-matter content is high, 
and fertility is medium. 

These soils are used mainly for grass and hay. Some 
areas are used only for wildlife habitat. 

Representative profile of Dimmick silty clay, in na- 
tive grass 1,170 feet west and 210 feet north of the 
southeastern corner of the northeast quarter of sec. 
24, T. 184 N., R. 98 W. 

O1—2 inches to 0; mat of roots and partially de- 
composed vegetable matter. 

Allg—o0 to 4 inches; gray (5Y 5/1) silty clay, 
very dark gray (5Y 3/1) moist; few fine 
prominent yellowish brown (10Y 5/6) 
mottles; strong medium angular blocky 
structure; very hard, very firm, very 

sticky and very plastic; medium acid; 
clear wavy boundary. 

A12g—4 to 22 inches; dark gray (SY 4/1) silty 
clay, very dark gray (5Y 3/1) moist; 
many fine prominent dark yellowish 
brown (10YR 4/4) mottles, moist; strong 
medium prismatic structure parting to 
strong medium angular blocky; very 
hard, very firm, very sticky and very 
plastic; neutral; diffuse irregular bound- 


ary. 

Clg—-22 to 60 inches; dark gray (5Y 4/1) silty 
clay, dark gray (N 4/0) moist; many fine 
distinct olive brown (2.5Y 4/4) mottles; 
massive; very hard, very firm, very sticky 
and very plastic; neutral. 

The A horizon is gray, very dark gray, or black. The 
depth to carbonates is 25 to more than 60 inches. 
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Dimmick soils are near Morton, Sen, Farland, Grail, 
and Savage soils. Dimmick soils are not so well drained 
as these soils. 

Dk—Dimmick silty clay. This soil is in lake basins 
and depressions. Slopes are 0 to 1 percent. 

Included with this soil in mapping are small areas of 
Heil and McKenzie soils on outer edges of depressions. 

Runoff is ponded, and ponding is the main limitation 
to the use of this soil. This soil is suited to cultivated 
crops in years when precipitation is below normal or if 
surface drainage is provided. 

This soil is mostly in native range. Capability unit 
Vw (Wetland) ; Wetland range site. 


Ekalaka Series 


The Ekalaka series consists of deep, well drained, 
nearly level to moderately sloping, moderately coarse 
textured and coarse textured soils on terraces, fans, 
and uplands. These soils formed in alluvium and in ma- 
terial weathered from sandstone. 

In a representative profile the surface layer is gray- 
ish brown fine sandy loam about 11 inches thick. The 
subsurface layer is grayish brown loamy fine sand 
about 2 inches thick. The subsoil is 22 inches thick. 
The upper part is grayish brown, extremely hard fine 
sandy loam about 7 inches thick. The lower part is 
grayish brown, extremely hard loamy fine sand about 
15 inches thick. The underlying material is grayish 
brown loamy fine sand about 21 inches thick and, 
below that, grayish brown calcareous fine sandy loam. 

Permeability is moderately rapid in the surface and 
subsurface layers and slow in the subsoil. The available 
water capacity is low to moderate. Organic-matter con- 
tent is moderate, and fertility is medium. 

These soils are used for cultivated crops and graz- 
ing. Trees do not grow well on these soils. 

Representative profile of Ekalaka fine sandy loam, 
in an area of Ekalaka soils, 1 to 6 percent slopes, in 
native grass 990 feet east and 90 feet south of the 
northwestern corner of the northeast quarter of sec. 
32, T. 185 N., R. 99 W. 

Al1—0 to 3 inches; grayish brown (10YR 5/2) 
fine sandy loam, very dark grayish brown 
(10YR 3/2) moist: weak medium and 
fine granular structure; slightly hard, 
friable, nonsticky and nonplastic; slightly 
acid; abrupt smooth boundary. 

A12—3 to 11 inches; grayish brown (10YR 5/2) 
fine sandy loam, very dark grayish brown 
(10YR 8/2) moist; weak medium pris- 
matic structure; slightly hard, friable, 
nonsticky and nonplastic; slightly acid; 
abrupt smooth boundary. 

A2—11 to 13 inches; grayish brown (10YR 5/2) 
loamy fine sand, very dark grayish brown 
(1OYR 3/2) moist; weak thick platy 
structure; soft, very friable, nonsticky 
and nonplastic; moderately alkaline; 
abrupt smooth boundary. 

B2t—13 to 20 inches; grayish brown (10YR 5/2) 
fine sandy loam, very dark grayish brown 
(10YR 3/2) moist; strong coarse col- 
umnar structure parting to strong coarse 
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subangular blocky; extre.nely hard, fri- 
able, nonsticky and nonplastic; moder- 
ately alkaline; gradual wavy boundary. 

B3—-20 to 35 inches; grayish brown (2.5Y 5/2) 
loamy fine sand, dark grayish brown 
(2.5Y 4/2) moist; moderate coarse pris- 
matic structure parting to weak coarse 
subangular blocky; extremely hard, firm, 
nonsticky and nonplastic; few salt crys- 
tals in lower part; moderately alkaline; 
gradual wavy boundary. 

C1—35 to 56 inches; grayish brown (2.5Y 5/2) 
loamy fine sand, dark grayish brown 
(2.5Y 4/2) moist; weak medium sub- 
angular blocky structure; very hard, very 
friable, nonsticky and nonplastic; com- 
mon salt crystals; slight effervescence; 
moderately alkaline; gradual wavy 
boundary. 

C2—56 to 60 inches; grayish brown (2.5Y 5/2) 
fine sandy loam, very dark grayish brown 
(2.5Y 3/3) moist; single grained; very 
hard, friable, slightly sticky and non- 
plastic; violent effervescence; moderately 
alkaline. 

The Al and A2 horizons combined are 10 to 20 inches 
thick. The Al horizon is dark grayish brown or grayish 
brown fine sandy loam or loamy fine sand. The A2 
horizon is light brownish gray or grayish brown loamy 
fine sand or fine sandy loam 1 to 5 inches thick. The 
B2 horizon is light olive brown, grayish brown, or light 
brownish gray sandy loam or fine sandy loam. 

Ekalaka soils are near Daglum, Desart, Parshall, and 
Tally soils. They contain less clay than Daglum soils, 
and they have columnar structure at a shallower depth 
than Desart soils. Unlike Parshall and Tally soils, Eka- 
laka soils have a B horizon that has strong columnar 
structure. 

EdB—Ekalaka-Desart fine sandy loams, 1 to 6 per- 
cent slopes. This complex is on fans, terraces, and up- 
lands. The Ekalaka soil has a profile similar to the one 
described as representative of the series, but the sur- 
face layer is thinner. The Desart soil has the profile 
described as representative of the series. 

This complex is about 55 percent Ekalaka soils and 
40 percent Desart soils, The rest is Parshall, Tally, and 
Lihen soils in similar positions on the landscape. 

Runoff is slow to medium. Soil blowing is a severe 
hazard. Salinity and alkalinity in the lower part of the 
subsoil are the main limitations. Controlling soil blow- 
ing, conserving moisture, and maintaining fertility are 
the main concerns of management. 

Most areas of this complex are in native range. Capa- 
bility unit IVe-3P; Sandy range site. 

EkB—Ekalaka soils, 1 to 6 percent slopes. These 
soils are on terraces, fans, and uplands. The surface 
layer ranges from fine sandy loam to loamy fine sand. 
These soils have the profile described as representative 
of the series. 

Included with these soils in mapping are small areas 
of Chinook, Rhame, Zeona, and Vebar soils in similar 
positions on the landscape. 

Runoff is slow to medium. Soil blowing is a severe 
hazard. Salinity and alkalinity in the lower part of the 
subsoil are the main limitations. Controlling erosion, 
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conserving moisture, and maintaining fertility are the 
main concerns of management. 

Most areas of these soils are cultivated. Capability 
unit [Ve-3P; Sandy range site. 

EkC—Ekalaka soils, 6 to 9 percent slopes. These 
soils are on terraces, fans, and uplands. The surface 
layer ranges from fine sandy loam to loamy fine sand. 

Included with these soils in mapping are small areas 
of Zeona, Absher, Fleak, and Rhame soils in similar 
positions on the landscape and areas of Ekalaka soils 
that have slopes of 9 to 12 percent. 

Runoff is medium. Soil blowing is a severe hazard. 
Salinity and alkalinity in the lower part of the subsoil 
are the main limitations. Control of erosion, conserva- 
tion of moisture, and proper range use are the main 
concerns of management. 

Almost all areas of these soils are in native range. 
Capability unit VIe (Sandy) ; Sandy range site. 


Farland Séries 


The Farland series consists of deep, well drained, 
nearly level to gently sloping, medium textured soils 
on terraces, Thesé soils formed in alluvium. 

In a representative profile the surface layer is gray- 
ish brown silt loam about 8 inchés thick. The subsoil 
is calcareous silty clay loam about 13 inches thick. It is 
pale brown in the upper part and very pale brown in 
the lower part. The underlying material is light brown- 
ish gyay calcareous silt loam about 19 inches thick and, 
below that, light gray calcareous stratified silty clay 
loam and siltloam. 

Permeability is moderate, and the available water 
capacity is high. Organic-matter content is moderate, 
and fertility is high. ; 

These soils are used mainly for crops. They are well 
suited to the crops commonly grown in the county. 

Representative profile of Farland silt loam, 1 to 3 
percent slopes, in a éultivated field 790 feet south and 
260 feet west of the northeastern corner of sec. 3, 
T. 184 N., R. 102 W. fa Ys / 

Ap—0 to 5 inches; grayish brown (10YR 5/2) silt 
loam, very dark grayish brown (10YR 
3/2) moist; weak medium granular struc- 
ture; slightly hard, friable, slightly sticky 
and nonplastic; neutral; abrupt smooth 
_ boundary. : 
A12—5 to 8 inches; grayish brown (1L0YR 5/2) 
silt loam, very dark grayish brown 
(1OYR 3/2) moist: moderate coarse and 
medium subangular blocky structure; 
slightly hard, friable, slightly sticky and 
nonplastic; neutral; clear smooth bound- 


ary. 

B21t—8 to 16 inches; pale brown (10YR 6/8) silty 
clay loam, dark brown (10YR 4/3) 
moist; moderate coarse prismatic struc- 
ture parting to moderate coarse and me- 
dium angular blocky; hard, firm, sticky 
and slightly plastic; few thin clay films 
on faces of peds; strong effervescence: 
mildly alkaline; clear wavy boundary. | 

B22t—16 to 21 inches; very pale brown (10YR 


7/3) silty clay loam, brown (10YR 5/3) 

moist; moderate medium prismatic struc- 

ture parting to moderate medium angular 

blocky; hard, firm, sticky and slightly 

plastic; few thin clay films on. faces of 

peds; strong effervescence; mildly alka- 
_ line; clear wavy boundary. 

Clca—21 to 28 inches; light brownish gray (l0YR 
6/2) silt loam, brown (10YR 5/3) moist; 
weak coarse prismatic structure parting 
to moderate medium angular blocky; 
slightly hard, firm, sticky and slightly 
plastic; few small soft masses of segre- 
gated lime; violent effervescence; mildly 
alkaline; clear wavy boundary. 

C2—-28 to 40 inches; light grayish brown (2.5Y. 
6/2) silt loam, dark brownish gray (2.5Y 
4/2) moist: moderate coarse and medium 
subangular blocky structure; slightly 
hard, friable, slightly sticky and non- 
plastic; few small soft masses of segre- 
gated lime; few small gravel pebbles; 
strong éffervescencé; moderately alka- 
line; gradiial wavy boundary. 

C3—40 to 60 inches; light gray (2.5Y‘7/2) strati- 
fied silty clay loam and silt loam, light 
yellowish brown (2.5Y 6/3) moist; weak 
coarse subangular blocky structure; hard, 
firm, sticky and slightly plastic; strong 
effervescence; moderately alkaline. 

The A horizon is 6 to 8 inches thick. The B2t horizon 
is clay loam or silty clay loam. 

Farland soils are associated with Golva, Belfield, 
Savage, Shambo, and Stady soils. Unlike Golva and 
Shambo soils, Farland soils have a Bt horizon. They 
lack a gravelly IIC horizon, which Stady and Shambo 
sor have. Farland soils‘contain less clay than Savage 
soils. 

FaA—Farland silt loam, 1 to 3 percent slopes. This 
soil is on terraces. It has the profile described as repre- 
sentative of the series. ; 

Included with this soil in mapping are small areas 
of Rhoades and Belfield soils on terraces. Scab spots 
aan a pitted microrelief are in aréas of the Rhoades 
soils. 

Runoff is slow. Climate is the only limitation to the 
use of this soil for crops. Maintaining fertility and 
ene moisture are the main concerns of manage- 
ment. 

Most areas of this soil are cultivated. Capability unit 
Iic-6; Silty range site. 

FaB—Farland silt loam, 3 to 6 percent slopes. This 
soil is on terraces. It has a profile similar to the one 
described a8 representative of the series, but the sur- 
face layer is thinner. ties ode 

Included with this soil in mapping are Farland soils 
that have slopes of 6 to_9 percent and Rhoades and 
Belfield soils on terraces. Scab spots and a pitted micro- 
relief are in areas of the Rhoades soils. | 

Runoff is medium. Soil blowing is a slight hazard. 
The main concern of management is conserving mois- 
ture and maintaining fertility. 

Almost all areas of this soil are cultivated. Capability 
unit Ile-6; Silty range site. 
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Flasher Series 


The Flasher series consists of shallow, somewhat ex- 
cessively drained, gently sloping to very steep, mod- 
erately coarse textured and coarse textured soils on 
uplands. These soils formed in weathered sandstone. 

In a representative profile the surface layer is grayish 
brown sandy loam about 5 inches thick. The underlying 
material is light yellowish brown loamy sand about 6 
inches thick, light gray fine sand about 4 inches thick 
and, below that, light gray soft sandstone. 

Permeability is rapid, and the available water capac- 
1 is very low. Organic-matter content and fertility are 
ow. 

Most areas of these soils are in native grass. They 
are poorly suited to.cultivated crops and trees. 

Representative profile of Flasher sandy loam, in an 
area of Flasher soils, 15 to 40 percent slopes, in native 
grass 50 feet north and 30 feet east of the southwestern 
corner of the northwest quarter of sec. 2, T. 185 N., 
R. 100 W. 

Al—0O to 5 inches; grayish brown (10YR 5/2) 
sandy loam, very dark grayish brown 
(10YR 3/2) moist; weak coarse granu- 
lar structure; slightly hard, very fri- 
able, nonsticky and nonplastic; neutral; 
gradual smooth boundary. 

C1—5 to 11 inches; light yellowish brown (2.5Y 
6/4) loamy sand, olive brown (2.5Y 
4/4) moist; single grained; slightly 
hard, very friable, nonsticky and non- 
plastic; mildly alkaline; gradual smooth 
boundary. 

C2—11 to 15 inches; light gray (2.5Y 7/2) fine 
sand, grayish brown (2.5Y 5/2) moist; 
single grained; soft, very friable, non- 
sticky and nonplastic; mildly alkaline; 
clear smooth boundary. 

C3—15 to 60 inches; light gray (5Y 7/2) soft 
sandstone; olive gray (5Y 5/2) moist; 
massive crushing to single grained; dis- 
seminated lime; strong effervescence; 
mildly alkaline. 

The A horizon is grayish brown, brown, or light 
grayish brown fine sandy loam, sandy loam, or loamy 
fine sand. The C horizon is loamy sand, loamy fine sand, 
or fine sand. The depth to soft sedimentary beds is 7 
to 20 inches. 

Flasher soils are on a landscape similar to that of 
Vebar, Tally, and Cabba soils. Flasher soils are shal- 
lower than Vebar and Tally soils. They contain more 
sand and less lime than Cabba soils. 

FbE—-Flasher-Badland complex, 9 to 40 percent 
slopes. This mapping unit is on uplands. Badland con- 
sists of sandstone and shale outcrops. This complex 
consists of about 70 percent Flasher soils and 25 per- 
cent Badland that is undergong geologic erosion. 

Included with these soils in mapping are small areas 
of Vebar, Wayden, and Cabba soils on foot slopes. 

Runoff is medium. Soil blowing and water erosion 
are severe hazards. Proper range use that maintains 
a good grass cover is the main concern of management. 

This complex is mostly in native range. Capability 


unit VIIe (Shallow); Flasher part in Shallow range 
site, Badland part not assigned to a range site. 

FhD—Flasher soils, 3 to 15 percent slopes. These 
soils are on uplands. They have a profile similar to the 
one described as representative of the series, but the 
surface layer is thicker. Flasher soils in this mapping 
unit have a surface layer that ranges from loamy fine 
sand to fine sandy loam. 

Included with these soils in mapping are small areas 
of Vebar, Cabba, and Wayden soils on uplands. A few 
outcrops of hard sandstone are in some places, These 
outcrops are designated on the maps by a special 
symbol. 

Runoff is slow to medium. Soil blowing is a severe 
hazard. Maintaining a good grass cover and conserving 
moisture are the main concerns of management. 

Most areas of these soils are in native range. Capa- 
bility unit VIe (Shallow) ; Shallow range site. 

FhE—Flasher soils, 15 to 40 percent slopes. These 
soils are on uplands. They have the profile described as 
representative of the series. Flasher soils in this map- 
ping unit have a surface layer that ranges from loamy 
fine sand to fine sandy loam. 

Included with these soils in mapping are small areas 
of Vebar, Cabba, and Wayden soils on uplands. Hard 
sandstone outcrops are in some places. These places are 
shown on the map by the symbol for rock outcrop. 

Runoff is medium. Soil blowing is a severe hazard. 
Proper range use that maintains a good grass cover 
is the main concern of management. 

Most areas of these soils are in native range. Capa- 
bility unit VIIe (Shallow) ; Shallow range site. 


Fleak Series 


The Fleak series consists of shallow, excessively 
drained, gently sloping to very steep, coarse textured 
and moderately coarse textured soils on uplands. These 
soils formed in weathered sandstone. 

In a representative profile the surface layer is gray- 
ish brown loamy fine sand about 4 inches thick. The 
underlying material is light gray calcareous loamy fine 
sand about 15 inches thick and, below that, pale yellow 
soft sandstone. 

Permeability is rapid, and the available water capac- 
ity is low. Organic-matter content and fertility are low. 

Most areas of these soils are in native grass. They 
are not suited to cultivated crops or trees. 

Representative profile of Fleak loamy fine sand, in an 
area of Fleak soils, 3 to 15 percent slopes, in native 
grass 770 feet north and 380 feet east of the southwest- 
ern corner of the northwest quarter of sec. 8, T. 134 
N., R. 104 W. 

Al—0 to 4 inches; grayish brown (2.5Y 5/2) 
loamy fine sand, dark grayish brown 
(2.5Y 4/2) moist; single grained; loose, 
nonsticky and nonplastic; slight efferves- 
cence; neutral; clear smooth boundary. 

C1—4 to 16 inches; light gray (2.5Y 7/2) loamy 
fine sand, grayish brown (2.5Y 5/2) 
moist; massive parting to single grained; 
loose, nonsticky and nonplastic; violent 
effervescence; mildly alkaline; gradual 
wavy boundary. 
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C2—16 to 19 inches; light gray (2.5Y 7/2) loamy 
fine. sand, light olive brown (2.5Y 5/3) 
moist; weakly consolidated sandstone 
crushing under pressure to _ single 
grained; loose, nonsticky and nonplastic; 
violent effervescence; mildly alkaline; 
clear wavy boundary. 

C3—19 to 40 inches; pale yellow (5Y 7/8) soft 
sandstone, olive (BY 5/8) moist; single 
grained; few hard sandstone fragments; 
violent effervescence; mildly alkaline. 

The A horizon is grayish brown or light brownish 
gray loamy fine sand or fine sandy loam. The depth to 
soft sandstone is 7 to 20 inches. 

Fleak soils are near Cabbart, Zeona, and Rhame 
soils. They contain more sand than Cabbart soils. They 
are not so deep as Zeona and Rhame soils. 

FkE—Fleak-Badland complex, 9 to 40 percent 
slopes. This mapping unit is on uplands. The Fleak soil 
has a profile similar to the one described as representa- 
tive of the series, but the surface layer is thinner. The 
Badland consists of blowouts, breaks, sandstone out- 
crops, ledges, and gullies. Some of the mapped areas 
are undergoing geologic erosion. This complex consists 
of about 60 percent Fleak soils and 25 percent Badland. 

Runoff is rapid. Water erosion is a severe hazard. 
Proper range use that maintains a good grass cover is 
the main concern of management. 

All of this complex is in native range. Capability unit 
Vile (Shallow); Fleak part in Shallow range site, 
Badland part not assigned to a range site. 

FID—Fleak soils, 3 to 15 percent slopes. These soils 
are on uplands. They have the profile described as 
representative of the series, but the surface layer 
ranges from loamy fine sand to fine sandy loam. 

Included with these soils in mapping are Rhame, 
Ekalaka, and Zeona soils on uplands and Glendive soils 
on terraces and fans. Slips, breaks, rock outcrops, and 
Badland make up about 10 percent of this unit. 

Runoff is medium to rapid. Soil blowing is a severe 
hazard. Low available water capacity is the main 
limitation. Proper range use that maintains a good 
grass cover is the main concern of management. 

These soils are mostly in native range. Capability 
unit Vle (Shallow) ; Shallow range site. 

FIE—Fleak soils, 15 to 40 percent slopes. These 
soils are on uplands. They have a profile similar to the 
one described as representative of the series, but the 
surface layer is thinner and ranges from loamy fine 
sand to fine sandy loam. 

Included with these soils in mapping are Rhamé soils 
uplands, and slips, breaks, rock outcrops, and Bad- 
and. 

Runoff is rapid. Soil blowing and water erosion are 
severe hazards, Proper range use that maintains a good 
grass cover is the main concern of management. 

All areas of these soils are in native range. Capa- 
bility unit VIIe (Shallow) ; Shallow range site. 


Fluvaquentic Haplaquolls 


Fu—Fluvaquentic Haplaquolls. These are very poorly 
drained soils in drainageways below springs and seeps. 
Most areas are small. The soils remain wet most of the 


time because of a high water table, and they are occa- 
sionally flooded. Slopes are 0 to 1 percent. 

Included with these soils in mapping are small areas 
of saline soils. 

These soils are used mostly for grazing. Some areas 
are used for wildlife habitat. Grazing is limited because 
of wetness. Capability unit Vw (Wetland) ; Wetland 
range site. 


Glendive Series 


The Glendive series consists of deep, well drained to 
moderately well drained, nearly level to gently sloping, 
moderately coarse textured soils on terraces and fans. 
These soils formed in alluvium. 

In a representative profile the surface layer is light 
brownish gray fine sandy loam about 7 inches thick. 
The underlying material is dark grayish brown and 
light brownish gray fine sandy loam about 5 inches 
thick in the upper part, grayish brown and light brown- 
ish gray fine sandy loam about 28 inches thick in the 
middle part, and olive gray and light olive gray strati- 
fied loamy fine sand and fine sandy loam about 20 inches 
thick in the lower part. 

Permeability is moderately rapid, and the available 
water capacity is moderate. Organic-matter content is 
moderately low, and fertility is medium. 

These soils are used for crops and grazing. They are 
suited to irrigation. 

Representative profile of Glendive fine sandy loam, 
1 to 8 percent slopes, in a cultivated field 866 feet south 
and 50 feet west of the center of sec. 30, T. 188 N., 
R. 105 W. 

Ap—0 to 7 inches; light brownish gray (2.5Y 
6/2) fine sandy loam, dark grayish brown 
(2.5Y 4/2) moist; weak medium crumb 
structure; slightly hard, very friable, 
nonsticky and nonplastic; mildly alka- 
lirie; abrupt smooth boundary. 

C1—7 to 12 inches; dark grayish brown and light 
brownish gray (2.5Y 4/2 and 6/2) fine 
sandy loam, very dark grayish brown 
and dark grayish brown (10YR 3/2 and 
4/2) moist; weak coarse subangular 
blocky structure; hard, very friable, 
nonsticky and nonplastic; slight efferves- 
cence; moderately alkaline; clear smooth 
boundary. 

C2—12 to 20 inches; grayish brown and light 
brownish gray (2.5Y 5/2 and 6/2) fine 
sandy loam, dark grayish brown (2.5Y 
4/2 and 4/3) moist; weak coarse sub- 
angular blocky structure; hard, very 
friable, nonsticky and nonplastic; segre- 
gated lime; strong effervescence; moder- 
ately alkaline; gradual smooth boundary. 

C8—20 to 40 inches; grayish brown and light gray 
(2.5Y 5/2 and 6/2)-fine sandy loam, dark 
grayish brown and grayish brown (2.5Y 
4/2 and 5/2) moist; weak coarse sub- 
angular blocky structure; hard, very 
friable, nonsticky and nonplastic; segre- 
gated lime; strong effervescence; mod- 
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erately alkaline; gradual smooth 
boundary. 

C4—40 to 60 inches; olive gray and light olive 
gray (5Y 5/2 and 6/2) stratified loamy 
fine sand and fine sandy loam, olive (5Y 
4/3 and 5/3) moist; weak coarse subang- 
ular blocky structure; soft, very friable 
nonsticky and nonplastic; slight efferves- 
cence; strongly alkaline. 

The C horizon is fine sandy loam and stratified loam 
or silt loam. Thin stratified layers of coarse sand or 
gravel are in some places. 

Glendive soils are near Hanly and Havre soils. They 
contain more clay than Hanly soils and less clay than 
Havre soils. 

GIA—Glendive fine sandy loam, 1 to 3 percent slopes. 
This soil is on terraces and fans. It has the profile 
described as representative of the series. 

Included with this soil in mapping are small areas of 
Hanly and Havre soils on bottom lands and terraces. 

Runoff is slow. This soil is subject to flooding at 
times in spring and after seasonal storms. Soil blowing 
is a moderate hazard. Controlling erosion, maintaining 
fertility, and conserving moisture are the main con- 
cerns of management. Some areas are suitable for 
irrigation. 

Most areas of this soil are used for native range. 
Capability unit IIle-3; Overflow range site. 

Gl1B—Glendive fine sandy loam, 3 to 6 percent slopes. 
This soil is on fans and terraces, It has a profile similar 
to the one described as representative of the series, but 
the surface layer is thinner. 

Included with this soil in mapping are areas of Havre 
and Hanly soils on terraces and bottom lands. 

Runoff is slow to medium. Soil blowing and water 
erosion are moderate hazards. This soil is subject to 
flooding from runoff in spring and after seasonal 
storms. Controlling erosion, conserving moisture, and 
inaintalning fertility are the main concerns of manage- 
ment. 

Most areas of this soil are in native range. Capability 
unit IIIe-3; Sandy range site. 


Golva Series 


The Golva series consists of deep, well drained, 
gently sloping to moderately sloping, medium textured 
soils on fans and terraces and in shallow swales. These 
soils formed in alluvium. 

In a representative profile the surface layer is gray- 
ish brown silt loam about 5 inches thick. The subsoil 
is about 27 inches thick, In the upper part it is grayish 
brown silt loam about 10 inches thick, in the middle 
part it is light brownish gray calcareous silt loam about 
11 inches thick, The underlying material is pale yellow 
calcareous silt loam. 

Permeability is moderate, and the available water 
capacity is high. Organic-matter content is moderate, 
and fertility is high. 

Those soils are well suited to cultivated crops and 
grass. 

Representative profile of Golva silt loam, in an area 
of Grassna and Golva silt loams, 3 to 6 percent slopes, 
in native grass 1,630 feet north and 2,000 feet west of 


the southeastern corner of sec. 36, T. 183 N., R. 104 W. 
A1—0 to 5 inches; grayish brown (10YR 5/2) silt 
loam, very dark grayish brown (10YR 
3/2) moist; moderate medium subang- 
ular blocky structure parting to moderate 
medium granular; slightly hard, friable, 
slightly sticky and slightly plastic; neu- 
tral; gradual smooth boundary. 

B21—5 to 15 inches; grayish brown (2.5Y 5/2) 
silt loam, very dark grayish brown (2.5Y 
3/2) moist; moderate coarse and medium 
prismatic structure; slightly hard; fri- 
able, slightly sticky and slightly plastic; 
mildly alkaline; gradual wavy boundary. 

B22—15 to 21 inches; light brownish gray (2.5Y 
6/2) silt loam, dark grayish brown 
(2.5Y 4/2) moist; moderate medium 
prismatic structure parting to moderate 
medium subangular blocky ; slightly hard, 
friable, slightly sticky and_ slightly 
plastic; strong effervescence; moderately 
alkaline; clear wavy boundary. 

B8ca—21 to 32 inches; pale yellow (2.5Y 7/8) silt 
loam, olive brown (2.5Y 4/3) moist; 
moderate coarse prismatic structure part- 
ing to weak medium subangular blocky: 
slightly hard, friable, slightly sticky and 
slightly plastic; intermittent: pebble line 
at bottom of horizon; strong efferves- 
cence; moderately alkaline; clear smooth 
boundary. 

Clca—32 to 40 inches; pale yellow (5Y 8/3) silt 
loam, olive (5Y 5/3) moist; weak me- 
dium -subangular blocky _ structure; 
slightly hard, friable, slightly sticky and 
slightly plastic; strong effervescence; 
moderately alkaline; abrupt wavy bound- 


ary. 
C2—40 to 60 inches; pale yellow (5Y 8/8) silt 
loam, olive (5Y 5/8) moist;. massive 
parting to weak thick platy structure; 
slightly hard, friable, slightly sticky and 
slightly plastic; strong effervescence; 
moderately alkaline. 

The A horizon is 4 to 10 inches thick. The B2 horizon 
is grayish brown, light brownish gray, or brown silt 
loam or silty clay loam. The depth to carbonates is 10 
to 22 inches. 

Golva soils are on a landscape similar to that of 
Grassna, Farland, Sen, and Shambo soils. Golva soils 
have a thinner A horizon than Grassna soils and are 
deeper than Sen soils. They lack a Bt horizon, which 
Farland soils have, and they lack gravelly IIC2 horizon, 
which Shambo soils have. 

GoC—Golva silt loam, 6 to 9 percent slopes. This 
soil is on fans and terraces and in swales. It has a 
profile similar to the one described as representative of 
the series, but the surface layer is thinner. 

Included with this soil in mapping are small areas of 
Grassna soils in similar positions on the landscape. 

Runoff is medium. Water erosion is a moderate 
hazard. Controlling erosion, conserving moisture, and 
maintaining fertility are the main concerns of manage- 
ment. 
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Most areas of this soil are cultivated. Capability unit 
IlIe—6; Silty range site. 


Grail Series 


The Grail series consists of deep, well drained, nearly 
level to gently sloping, moderately fine textured and 
medium textured soils in swales and depressions. These 
soils formed in material that was washed from adjacent 
slopes. 

In a representative profile the surface layer is dark 
grayish brown silty clay loam about 12 inches thick. 
The subsoil is about 15 inches thick, The upper part is 
dark grayish brown silty clay about 6 inches thick, and 
the lower part is grayish brown silty clay about 9 inches 
thick. The underlying material is light olive gray cal- 
careous silty clay loam. 

Permeability is moderately slow, and the available 
water capacity is high. Organic-matter content and 
fertility are high. 

These soils are mostly cultivated, and they are suited 
to all cultivated crops grown in the county. 

Representative profile of Grail silty clay loam, 1 to 
3 percent slopes, in cropland 140 feet north and 35 feet 
east of the southwestern corner of the southeast quarter 
of sec. 3, T. 185 N., R. 98 W. 

Ap—0 to 5 inches; dark grayish brown (10YR 
4/2) silty clay loam, very dark brown 
(10YR 2/2) moist; moderate medium 
granular structure; very hard, firm, 
sticky and slightly plastic; neutral; 
abrupt smooth boundary. 

A12—5 to 12 inches; dark grayish brown (10YR 
4/2) silty clay loam, very dark brown 
(L0YR 2/2) moist; moderate coarse and 
medium subangular blocky structure; 
very hard, firm, sticky and _ slightly 
plastic; neutral; clear wavy boundary. 

B21t—12 to 18 inches; dark grayish brown (2.5Y 
4/2) silty clay, very dark grayish brown 
(2.5Y 8/2) moist; weak medium pris- 
matic structure parting to moderate me- 
dium angular blocky; very hard, firm, 
very sticky and plastic; continuous thick 
clay films on faces of peds; neutral; clear 
wavy boundary. 

B22t—18 to 27 inches; grayish brown (2.5Y 5/2) 
silty clay, dark grayish brown (2.5Y 4/2) 
moist; strong medium prismatic struc- 
ture parting to moderate medium angular 
blocky; very hard, firm, very sticky and 
plastic; continuous thick clay films on 
faces of peds; mildly alkaline; clear wavy 
boundary. 

Clca—27 to 60 inches; light olive gray (5Y 6/2) 
silty clay loam, olive gray (BY 5/2) 
moist; few fine olive brown (2.5Y 4/4) 
mottles; weak coarse and medium sub- 
angular blocky structure; very hard, 
friable, slightly sticky and_ slightly 
plastic ;. few small soft masses of lime; 
violent effervescence; mildly alkaline. 

The solum is 20 inches to more than 40 inches thick. 
The A horizon is silt loam or silty clay loam. The B2t 
horizon is silty clay loam, clay loam, or silty clay. 


Grail soils are near Arnegard, Reeder, Regent, and 
Savage soils. They contain more clay than Arnegard 
and Reeder soils. Grail soils have a thicker A horizon 
than Regent and Savage soils, 

GrA—Grail silt loam, 1 to 3 percent slopes. This soil 
is in swales and depressions. It has a profile similar to 
the one described as representative of the series, but 
the surface layer is silt loam. 

Included with this soil in mapping are small areas 
of Grassna and Belfield soils in swales and depressions. 
Also included are some saline areas that are shown on 
the map by a special symbol. 

Runoff is slow. Maintaining fertility and conserving 
moisture are the only concerns of management. 

Most areas of this soil are cultivated. Capability unit 
IIc-6; Overflow range site. 

GrB—Grail silt loam, 3 to 6 percent slopes. This soil 
is in swales and depressions. It has a profile similar to 
the one described as representative of the series, but 
the surface layer is silt loam. 

Included with this soil in mapping are small areas 
of Arnegard soils in swales and depressions and Mor- 
ton, Regent, and Moreau soils on uplands. 

Runoff is medium. Water erosion is a slight hazard. 
Controlling erosion and maintaining fertility are the 
main concerns of management. 

Most areas of this soil are cultivated. Capability unit 
IIe—6; Silty range site. 

GtA—Grail silty clay loam, 1 to 3 percent slopes. 
This soil is in swales and depressions. It has the profile 
described as representative of the series. 

Included with this soil in mapping are Regent, Mor- 
ton, and Moreau soils on uplands and Belfield soils in 
swales and depressions. Small saline areas are included 
and shown on the map by a special symbol. 

Runoff is slow. Maintaining tilth and fertility is the 
main concern of management. 

Most areas of this soil are used for cultivated crops. 
Capability unit IIc-7; Overflow range site. 

GtB—Grail silty clay loam, 3 to 6 percent slopes. 
This soil is in swales and shallow depressions. It has a 
profile similar to the one described as representative of 
the series, but the surface layer is thinner, 

Included with this soil in mapping are small areas of 
Belfield and Savage soils in swales and depressions and 
Morton and Regent soils on uplands. 

Runoff is medium. Water erosion is a slight hazard. 
Maintaining fertility and tilth and controlling erosion 
are the main concerns of management. 

Most areas of this soil are cultivated. Capability unit 
Ile-7; Silty range site. 


Grassna Series 


The Grassna series consists of deep, well drained, 
nearly level to gently sloping, medium textured soils 
in swales and on fans and foot slopes. These soils 
formed in material that was washed from adjacent 
slopes. 

In a representative profile the surface is about 15 
inches thick. The upper part is grayish brown silt loam 
about 7 inches thick, and the lower part is dark grayish 
brown silt loam about 8 inches thick. The subsoil is 
about 16 inches thick. The upper part is dark grayish 
brown silt loam about 6 inches thick, and the lower 
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part is grayish brown calcareous silt loam about 10 
inches thick. The underlying material is light brownish 
gray calcareous silt loam. 

Permeability is moderate, and the available water 
capacity is high. Organic-matter content and fertility 
are high. 

These soils are well suited to cultivated crops, 
grasses, and trees commonly grown in the county. 
Almost all of these soils are cultivated. 

Representative profile of Grassna silt loam, in an 
area of Grassna and Golva silt loams, 3 to 6 percent 
slopes, in cropland 1,320 feet east and 70 feet north of 
the southwestern corner of sec. 17, T. 183 N., R. 101 W. 

Ap—0 to 7 inches; grayish brown (10YR 5/2) silt 
loam, very dark grayish brown (10YR 
8/2) moist; weak fine granular struc- 
ture; hard, very friable, slightly sticky 
and slightly plastic; mildly alkaline; 
abrupt smooth boundary. 

A12—7 to 15 inches; dark grayish brown (10YR 
4/2) silt loam, very dark brown (10YR 
2/2) moist; weak medium and fine sub- 
angular blocky structure parting to weak 
fine granular; hard, very friable, slightly 
sticky and slightly plastic; neutral; 
gradual wavy boundary. 

B21—15 to 21 inches; dark grayish brown (10YR 
4/2) silt loam, very dark grayish brown 
(10YR 3/2) moist; weak medium and 
fine prismatic structure parting to mod- 
erate medium subangular blocky; hard, 
friable, slightly sticky and_ slightly 
plastic; neutral; gradual wavy boundary. 

B22—21 to 31 inches; grayish brown (10YR 5/2) 
silt loam, very dark grayish brown 
(10YR 3/2) moist; moderate fine and 
very fine subangular blocky structure; 
hard, friable, slightly sticky and slightly 
plastic; strong effervescence; mildly alka- 
line; clear wavy boundary. 

Clca—31 to 45 inches; light brownish gray (2.5Y 
6/2) silt loam, grayish brown (2.5Y 5/2) 
moist; weak very coarse prismatic struc- 
ture parting to moderate medium and 
fine subangular blocky; hard, friable, 
slightly sticky and slightly plastic; few 
small masses of lime; strong efferves- 
cence; moderately alkaline; gradual 
wavy boundary. 

C2—45 to 51 inches; light brownish gray (2.5Y 
6/2) silt loam, dark grayish brown 
(2.5Y 4/2) moist; weak medium and fine 
subangular blocky structure; hard, fri- 
able, slightly sticky and slightly plastic; 
strong effervescence; moderately alka- 
line: clear wavy boundary. 

C8—51 to 60 inches; light brownish gray (2.5Y 
6/2) silt loam, dark grayish brown 
(2.5Y 4/2) moist; weak medium and fine 
subangular blocky structure; hard, fri- 
able, slightly sticky and slightly plastic; 
strong effervescence ; moderately alkaline. 

The A horizon is grayish brown or dark grayish 
brown and is 10 to 20 inches thick. The B2 horizon is 
14 to 25 inches thick. It has weak to moderate prismatic 
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structure parting to angular or subangular blocky 
structure. 

Grassna soils are near Arnegard, Golva, Grail, Mor- 
ton, and Sen soils. They contain more silt and less sand 
than Arnegard soils, and they have a thicker A horizon 
than Golva soils. Grassna soils are deeper than Morton 
and Sen soils, and they contain less clay than Grail 
soils. 

GwA—Grassna silt loam, 1 to 3 percent slopes. This 
soil is on fans and foot slopes and in swales. It has a 
profile similar to the one described as representative of 
the series, but the surface layer is thicker. 

Included with this soil in mapping are Grassna soils 
that have a silty clay loam surface layer. 

Runoff is slow. Maintaining fertility and conserving 
moisture are the main concerns of management. 

Most areas of this soil are cultivated. Capability unit 
IIc—-6; Overflow range site. 

GxB—Grassna and Golva silt loams, 3 to 6 percent 
slopes. This mapping unit is an undifferentiated group 
consisting of soils on fans and foot slopes and in swales. 
These soils have the profile described as representative 
of their series. Some areas consist of. only Grassna silt 
loam or Golva silt loam, and some consist of both soils. 

Runoff is medium. Water erosion is a slight hazard. 
Controlling erosion and maintaining fertility are the 
main concerns of management. 

Most areas of this soil are cultivated. Capability unit 
TIe—6; Silty range site. 


Hanly Series 


The Hanly series consists of deep, somewhat exces- 
sively drained, nearly level, coarse textured soils on 
bottom lands. These soils formed in alluvium. 

In a representative profile the surface layer is light 
brownish gray loamy fine sand about 5 inches thick. 
The underlying material is grayish brown loamy sand 
about 9 inches thick and, below that, light brownish 
gray and grayish brown loamy sand and loamy fine 
sand. 

Permeability is rapid, and the available water capac- 
ity is low. Organic-matter content is moderate, and 
fertility is low. 

These soils are suited to grass and legumes. Most 
areas are in native range. 

Representative profile of Hanly loamy fine sand, in 
an area of Hanly soils, 1 to 3 percent slopes, in native 
grass 100 feet south and 90 feet east of the northwest 
corner of sec, 27, T. 185 N., R. 105 W. 

A1—0 to 5 inches; light brownish gray (2.5Y 6/2) 
loamy fine sand, dark grayish brown 
(2.5Y 4/2) moist; weak fine granular 
parting to single grained; soft, very 
friable, nonsticky and nonplastic; slight 
effervescence; mildly alkaline; clear 
smooth boundary. 

C1—5 to 14 inches; grayish brown (2.5Y 5/2) 
loamy sand, dark grayish brown (2.5Y 
4/2) moist; single grained; loose, non- 
sticky and nonplastic; slight efferves- 
cence; abrupt smooth boundary. 

C2—14 to 16 inches; light brownish gray (2.5Y 
6/2) fine sandy loam, dark grayish brown 
(2.5Y 4/2) moist; few large brownish 
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yellow (10YR 6/6) mottles; moderate 
thin platy structure; slightly hard, very 
friable, slightly sticky and nonplastic; 
slight effervescence; mildly alkaline; 
abrupt smooth boundary. 

C8-—-16 to 60 inches; light brownish gray and 
grayish brown (2.5Y 6/2 and 5/2) loamy 
sand and loamy fine sand, dark grayish 
brown (2.5Y 4/2) moist; single grained; 
loose, nonsticky and nonplastic; slight 
effervescence; mildly alkaline. 

The A horizon is light brownish gray, grayish brown, 
or light gray loamy fine sand or sandy loam 2 to 7 
Epes thick. Thin, dark colored layers are in some 
places. 

Hanly soils are on a landscape similar to that of 
Glendive and Havre soils. Hanly soils contain more 
sand than these soils. 

HaA—Hanly soils, 1 to 3 percent slopes. These soils 
are on bottom lands. The surface layer ranges from 
loamy fine sand to loamy sand or sandy loam. 

Included with these soils in mapping are small areas 
ta Se and Havre soils on terraces and fans 

ig. 8). 

Runoff is slow. Soil blowing is a severe hazard. These 
soils are subject to flooding in spring and after severe 
storms. Proper range use and conserving moisture are 
the main concerns of management. 


Almost all areas of these soils are used for native 
range or hay. Capability unit VIle (Thin Sands) ; Thin 
Sands range site, 


Harriet Series 


The Harriet series consists of deep, poorly drained, 
level claypan soils. These soils formed in alluvium on 
nearly level bottom lands. 

In a representative profile the surface layer is gray 
loam about 4 inches thick. The subsoil is about 15 
inches thick. The upper part of the subsoil is dark 
grayish brown clay loam about 7 inches thick, and the 
lower part is grayish brown silty clay about 8 inches 
thick. The underlying material is light gray calcareous 
silty clay about 25 inches thick and, below that light 
olive gray silty clay loam. 

Permeability is slow, and the available water capac- 
ity is moderate. Organic-matter content is moderately 
low, and fertility is low. 

hese soils are suited to salt-tolerant native grasses. 
They are used mainly for grazing. 

Representative profile of Harriet loam, in an area 
of Harriet complex, 1,060 feet north and 70 feet west of 
the southeastern corner of sec. 24, T. 184 N., R. 99 W. 

A2—0 to 4 inches; gray (10YR 6/1) loam, dark 
gray (10YR 4/1) moist; weak medium 
and fine granular structure; soft, friable, 


Figure 8.—Hanly soils, 1 to 3 percent slopes, are on the low terraces (foreground) along Little Missouri River. The hayfield on 
higher terraces is on Havre soils, 1 to 3 percent slopes. 
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nonsticky and nonplastic; moderately 
alkaline; abrupt smooth boundary. 

B2t—4 to 11 inches; dark grayish brown (10YR 
4/2) clay loam, very dark grayish brown 
(LOYR 3/2) moist; gray (N 5/0) on the 
top and sides of columns; strong medium 
columnar structure parting to moderate 
medium angular blocky; hard, firm, 
sticky and plastic; strongly alkaline; 
gradual wavy boundary. 

B8ces—11 to 19 inches; grayish brown (10YR 52) 
silty clay, very dark grayish brown 
(10YR 3/2) moist; strong medium angu- 
lar blocky structure; very hard, very 
firm, very sticky and very plastic; com- 
mon salt crystals; slight effervescence; 
strongly alkaline; clear wavy boundary. 

Cleacs—19 to 44 inches; light gray (5Y 6/1) silty 
clay, very dark gray (5Y 3/1) moist; 
moderate coarse angular blocky struc- 
ture; very hard, very firm, very sticky 
and very plastic; many salt crystals; 
strong effervescence; strongly alkaline; 
gradual wavy boundary. 

C2—44 to 60 inches; light olive gray (5Y 6/2) 
silty clay loam, olive gray (5Y 4/2) 
moist; massive; hard, firm, very sticky 
and plastic; many salt crystals; slight 
effervescence; moderately alkaline; 
abrupt smooth boundary. 

A thin Al horizon is in some places. The A2 horizon 
is loam, silt loam, or very fine sandy loam. The B2t 
horizon is clay loam, silty clay loam, silty clay, or clay. 
The C horizon has stratified layers that range from 
sandy loam to silty clay. Salts are visible at a depth of 
4 to 11 inches. 

Harriet soils are near Korchea, Farland, and 
Rhoades soils. Harriet soils are poorly drained, and 
these soils are well drained. 

He—Harriet complex. This complex is in depressions 
and bottom lands. The Harriet soil has the profile 
described as representative of the series. Slopes are 
0 to 1 percent. 

This complex consists of about 60 percent Harriet 
soils, 10 percent Rhoades soils, 10 percent Korchea 
soils, and 15 percent Borolls, saline, in similar posi- 
tions on the landscape. Also included are small areas 
of Ekalaka and Desart soils on convex slopes. 

Runoff is slow. The water table is at or above a depth 
of 5 feet most of the year. These soils are subject to 
flooding and ponding in some places. Salinity and alka- 
linity and poor drainage are the chief limitations. 
Proper range use is the main concern of management. 

Almost all areas of this complex are in native range. 
Capability unit VIw (Saline Lowland) ; Saline Lowland 
range site. 


Havre Series 


The Havre series consists of deep, well drained, 
nearly level and channeled, medium textured and mod- 
erately fine textured soils on stream terraces. These 
soils formed in alluvium. 

In a representative profile the surface layer is light 
brownish gray silt loam about 6 inches thick. The 
underlying material is stratified, calcareous, light 
brownish gray silt loam, loam, and fine sandy loam. 


Permeability is moderate, and the available water 
capacity is moderate to high. Organic-matter content 
is moderate, and fertility is medium. 

These soils are. suited to small grain, hay, and pas- 
ture. They are suited to irrigation. 

Representative profile of Havre silt loam, in an area 
of Havre soils, 1 to 3 percent slopes, in native grass 
700 feet south and 400 feet west of the northwestern 
corner of the southeast quarter of sec. 30, T. 135 
N., R. 102 W. 

A1—0 to 6 inches; light brownish gray (2.5Y 6/2) 
silt loam, dark grayish brown (2.5Y 4/2) 
moist; weak medium angular blocky 
structure parting to weak medium granu- 
lar; hard, friable, slightly sticky and 
slightly plastic; mildly alkaline; abrupt 
smooth boundary. 

C1—6 to 20 inches; light brownish gray (2.5Y 
6/2) silt loam, dark grayish brown (2.5Y 
4/2) and very dark grayish brown 
(LOYR 3/2) moist; weak medium pris- 
matic structure parting to weak medium 
subangular blocky; hard, friable, slightly 
sticky and slightly plastic; slight effer- 
vescence; moderately alkaline; gradual 
smooth boundary. ; 

C2—20 to 28 inches; light brownish gray (2.5Y 
6/2) and grayish brown (10YR 5/2) 
loam, dark grayish brown (2.5Y 4/2) 
and very dark grayish brown (10YR 
3/2) moist; weak medium prismatic 
structure parting to weak medium angu- 
lar blocky; hard, friable, slightly sticky 
and nonplastic; strong effervescence; 
moderately alkaline; gradual smooth 
boundary. 

C3—28 to 32 inches; light brownish gray (2.5Y 
6/2) loam, dark grayish brown (2.5Y 
4/2) moist; massive; slightly hard, fri- 
able, slightly sticky and nonplastic; 
strong effervescence; moderately alka- 
line; gradual smooth boundary. 

C4—82 to 60 inches; light brownish gray (2.5Y 
6/2) fine sandy loam, dark grayish brown 
(2.5Y 4/2) moist; massive; soft, friable, 
nonsticky and nonplastic; slight effer- 
vescence; moderately alkaline, 

The A horizon is silt loam or silty clay loam. The C 
horizon is stratified loam or silt loam, and thin bands 
of sandy loam, sand, or gravel are in some places. 

Havre soils are on a landscape similar to that of 
Glendive and Korchea soils. They contain more clay 
than Glendive soils, and they lack the IIC horizon which 
Korchea soils have. 

HeA—Havre soils, 1 to 3 percent slopes. These soils 
are on stream terraces. They have a profile similar to 
the one described as representative of the series, but 
the surface layer ranges from silt loam to loam or silty 
clay loam. 

Included with these soils in mapping are small areas 
of Glendive and Korchea soils on stream terraces. 

Runoff is slow. These soils are subject to flooding. at 
times in spring and after seasonal storms (fig. 9). Soil 
blowing is a moderate hazard. Controlling erosion, 
maintaining fertility, and conserving moisture are the 
main concerns of management. 

These soils are used for crops, hay, and pasture. In 
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Figure 9.—-This hayland on Havre soils, 1 to 3 percent slopes, is subject to seasonal flooding by the Little Missouri River, which 
follows the line of trees in the background. The breaks on the horizon are Badland. 


some areas they are suited to irrigation. Capability 
unit IIIe—6; Overflow range site. 


Heil Series 


The Heil series consists of deep, poorly drained, 
level, fine textured soils in depressions. These soils 
formed in alkaline clayey alluvium in closed depres- 
sions. 

In a representative profile the surface layer is light 
gray silty clay, about 3 inches thick; that has fine dark 
brown mottles. The subsoil is about 35 inches thick. 
The upper part is gray silty clay 21 inches thick, and 
the lower part is light gray, slightly calcareous silty 
clay 14 inches thick. The underlying material is light 
gray silty clay about 6 inches thick and, below that, 
pale olive calcareous silty clay, 

Permeability is very slow, and the available water 
capacity is moderate. Organic-matter content is mod- 
erate, and fertility is medium. 

These soils are suited to native grass. They are used 
for hay and pasture. 

Representative profile of Heil silty clay, in an area 
of Heil and McKenzie soils, in native grass 650 feet 
west and 20 feet south of the northeastern corner of 
sec. 14, T. 135 N., R. 100 W. 

A2—0 to 3 inches; light gray (10YR 6/1) silty 
clay, dark gray (10YR 4/1) moist; com- 
mon fine prominent brown (10YR 5/8) 
and dark brown (10YR 4/3) mottles; 
moderate fine subangular blocky struc- 
ture and weak thin platy structure; very 
hard, firm, stickly and plastic; neutral; 
abrupt wavy boundary. 

B21t—38 to 7 inches; gray (N 5/0) silty clay, very 


dark gray (N 3/0) moist; strong coarse 
and medium columnar structure parting 
to strong coarse medium and fine angular 
blocky ; extremely hard, very firm, sticky 
and plastic; mildly alkaline; gradual 
smooth boundary. 


B22t—7 to 24 inches; gray (5Y 5/1) silty clay, 


very dark gray (5Y 3/1) moist; strong 
very coarse prismatic structure parting 
to strong coarse and medium angular 
blocky; extremely hard, very firm, very 
sticky and very plastic; few patches of 
material from the A2 horizon on peds; 
moderately alkaline; gradual wavy 
boundary. 


B3—24 to 38 inches; light gray (5Y 6/1) silty 


clay, dark gray (5Y 4/1) moist; mod- 
erate coarse angular blocky structure 
parting to strong fine angular blocky; 
extremely hard, very firm, very sticky 
and very plastic; slight effervescence; 
moderately alkaline; gradual wavy 
boundary. 


Clg—38 to 44 inches; light gray (5Y 6/1) silty 


clay, dark gray (5Y 4/1) moist; weak 
coarse and fine angular blocky structure; 
very hard, very firm, sticky and plastic; 
few gypsum crystals; slight efferves- 
cence; moderately alkaline; diffuse irreg- 
ular boundary. 


C2g—44 to 52 inches; pale olive (5Y 6/3) silty 


clay, olive (5Y 4/8) moist; weak coarse 
subangular blocky structure; very hard, 
very firm, sticky and plastic; common 
gypsum crystals; strong effervescence; 


SLOPE COUNTY, NORTH DAKOTA 37 


strongly alkaline; gradual wavy bound- 


ary. 

C3g—52 to 60 inches; pale olive (5Y 6/8) silty 
clay, olive (5Y 5/4) moist; many strong 
brown (7.5YR 5/6), yellowish brown 
(10YR 5/6), and gray (5Y 5/1) mottles; 
massive; very hard, very firm, sticky and 
plastic; few large masses of lime; slight 
effervescence; moderately alkaline. 

The depth to carbonates 1s 15 inches to more than 38 
inches. A dark colored Al horizon that is 1 to 3 inches 
thick and that has platy structure is in some places. The 
A2 horizon is light gray or gray silt loam, silty clay 
loam, or silty clay and is 1 to 4 inches thick. The B2 
horizon is silty clay or clay. It ranges from mildly 
alkaline to strongly alkaline. The columns and prisms 
range from 2 to 24 inches in width. The B3 horizon is 
noncalcareous in some places. The C horizon ranges 
from clay loam to clay. 

Heil soils are on a landscape similar to that of Mc- 
Kenzie and Dimmick soils. Unlike these soils, Heil soils 
have an A2 horizon and columnar structure in the B 
horizon. 

Hz—Heil and McKenzie soils. This mapping unit is 
in depressions. The soils have the profile described as 
representative of their series. The surface layer ranges 
from silt loam to clay. Slopes are 0 to 1 percent. 

Mapped areas may consist of only Heil soils, only 
McKenzie soils, or different amounts of each. Included 
with these soils in mapping are small areas of Dimmick 
soils in depressions. 

Runoff is ponded. Ponding and salinity are severe 
limitations to the use of these soils. The proper use of 

range is the main concern of management, 
’ All areas of these soils are in native range. Capability 
unit VIs (Closed Depression) ; Closed Depression range 
site. 


Korchea Series 


The Korchea series consists of deep, well drained, 
nearly level to gently sloping, medium textured soils 
on bottom lands and terraces. These soils formed in 
alluvium. 

In a representative profile the surface layer is gray- 
ish brown loam about 6 inches thick. The underlying 
material is light brownish gray loam about 5 inches 
thick in the upper part. Below this it is light brownish 
gray fine sandy loam about 7 inches thick, light gray 
stratified loam and fine sandy loam about 15 inches 
thick, and light brownish gray stratified loam and silt 
loam about 27 inches thick. 

Permeability is moderate, and the available water 
capacity is high. Organic-matter content is moderate, 
and fertility is medium. 

These soils are used for cultivated crops, hay, and 
pasture. They are suited to irrigation. 

Representative profile of Korchea loam, 1 to 3 per- 
cent slopes, in cropland, 570 feet west and 530 feet 
north of the center of sec. 26, T. 186 N., R. 99 W. 

Ap—0 to 6 inches; grayish brown (2.5Y 5/2) loam 
very dark grayish brown (2.5Y 38/2) 
moist; weak medium and fine granular 
structure; soft, friable, slightly sticky 


and nonplastic; moderately alkaline; 
abrupt smooth boundary. 

C1—6 to 11 inches; light brownish gray (2.5Y 
6/2) loam, dark grayish brown (2.5Y 
4/2) moist; weak coarse prismatic struc- 
ture parting to moderate coarse and 
medium subangular blocky; soft, friable, 
slightly sticky and slightly plastic; slight 
effervescence; moderately alkaline; clear 
wavy boundary. ’ 

IJC2—11 to 18 inches; light brownish gray (2.5Y 
6/2) fine sandy loam, dark grayish brown 
(2.5Y 4/2) moist; weak coarse prismatic 
structure parting to weak medium sub- 
angular blocky; soft, very friable; 
nonsticky and nonplastic; slight effer- 
vescence; mildly alkaline; clear wavy 
boundary. : 

IIC3—18 to 88 inches; light gray (2.5Y 7/2) 
stratified loam and fine sandy loam, gray- 
ish brown (2.5Y 5/2) moist; weak coarse 
prismatic structure parting to moderate 
thick platy; soft, friable, slightly sticky 
and nonplastic; slight effervescence ; mod- 
erately alkaline; clear wavy boundary. 

ITC4—-33 to 60 inches; light brownish gray (2.5Y 
6/2) stratified loam and silt loam, dark 
grayish brown (2.5Y 4/2) moist; mas- 
sive; soft, friable, slightly sticky and 
nonplastic; slight effervescence; mod- 
erately alkaline. 

The A horizon is dark grayish brown or grayish 
brown. The C horizon is stratified loam, silt loam, and 
very fine sandy loam. Stratified layers are finer textured 
or coarser textured in some places. 

Korchea soils are on a landscape similar to that of 
Havre and Farland soils. Unlike Havre and Farland 
soils, Korchea soils have a IIC horizon. 

KcA—Korchea loam, 1 to 3 percent slopes. This soil 
is on bottom lands and terraces. It has the profile 
described as representative of the series. 

Included with this soil in mapping are Korchea soils 
that have a surface layer of silty clay loam or that have 
slopes of 3 to 6 percent and soils that have a thicker, 
dark colored surface layer and subsoil. ; 

Runoff is slow, and this soil is subject to flooding in 
some years. The main concerns of management are 
conserving moisture and maintaining fertility. 

Most areas of this soil are cultivated. Capability unit 
IIc-6; Overflow range site. 

Kh—Korchea and Havre soils, channeled. This map- 
ping unit is an undifferentiated group of soils on 
bottom lands and terraces. The surface layer is uneven, 
and the areas are dissected by channels that have steep 
sides and that are uncrossable by farm machinery in 
most places. The surface layer ranges from loam to 
silty clay loam. Slopes are 1 to 6 percent. 

This mapping unit may consists of almost all Kor- 
chea soils, almost all Havre soils, or different amounts 
of each. Included with this soil in mapping are small 
areas of Cabba, Cabbart, Shambo, Kremlin, Rhoades, 
Absher, and Belfield soils on uplands and terraces. 

Runoff is medium. These soils are subject to flooding 
at times in spring and after severe storms. Proper 
range use is the main concern of management, 
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Almost all areas of these soils are in native range. 
Capability unit Vle (Overflow) ; Overflow range site. 


Kremlin Series 


The Kremlin series consists of deep, well drained, 
nearly. level to moderately sloping, medium textured 
soils on fans and terraces. These soils formed in allu- 
vium. 

In a representative profile the surface layer is gray- 
ish brown loam about 9 inches thick. The subsoil is pale 
yellow loam about 17 inches thick. The lower part is 
calcareous, The underlying material is pale yellow cal- 
careous loam about 5 inches thick and, below that, light 
gray calcareous loam about 19 inches thick. Below that, 
it is light gray sandy clay loam. 

Permeability is moderate, and the available water 
capacity is high. Organic-matter content is moderate, 
and fertility is medium. 

These soils are used for crops, hay, and pasture. They 
are suited to cultivated crops and trees commonly 
grown in the county. In some areas they are suited to 
irrigation. 

Representative profile of Kremlin loam, 6 to 9 per- 
cent slopes, in a cultivated field 510 feet north and 700 
feet west of the center of sec. 7, T. 186 N., R. 103 W. 

Ap—0 to 5 inches; grayish brown (1OYR 5/2) 
loam, very dark grayish brown (10YR 
3/2) moist; weak medium and fine 
granular structure; slightly hard, friable, 
slightly sticky and nonplastic; mildly 
alkaline; abrupt smooth boundary. 

A12—5 to 9 inches; grayish brown (10YR 5/2) 
loam, very dark grayish brown (10YR 
3/2) moist; moderate coarse and medium 
subangular blocky structure; slightly 
hard, friable, slightly sticky and non- 
plastic; mildly alkaline; clear wavy 
boundary. 

B2—9 to 18 inches; pale yellow (2.5Y 7/3) loam, 
light olive brown (2.5Y 5/4) moist; 
moderate medium prismatic structure 
parting to moderate medium subangular 
blocky; slightly hard, friable, slightly 
sticky and nonplastic; few small soft 
masses of lime; strong effervescence; 
mildly alkaline; clear wavy boundary. 

B8ca—18 to 26 inches; pale yellow (2.5Y 7/4) 
loam, light olive brown (2.5YR 5/4) 
moist; moderate coarse prismatic struc- 
ture parting to moderate coarse sub- 
angular blocky; slightly hard, friable, 
slightly sticky and nonplastic; few small 
soft masses of lime; violent effervescence; 
mildly alkaline; gradual wavy boundary. 

Clea—26 to 31 inches; pale yellow (2.5Y 7/3) 
loam, light olive brown (2.5Y 5/3) moist: 
moderate coarse and medium subangular 
blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; small 
soft masses of segregated lime; violent 
effervescence ; mildly alkaline; clear wavy 
boundary. 

C2—31 to 50 inches; light gray (2.5Y 7/2) loam, 
grayish brown (2.5Y 5/2) moist; weak 


medium subangular blocky structure; 
slightly hard, friable, slightly sticky and 
nonplastic; small soft masses of segre- 
gated lime; common small ironstone 
concretions; strong effervescence; mildly 
alkaline; clear wavy boundary. 

IIC3—50 to 60 inches; light gray (5Y 7/2) sandy 
clay loam, olive gray (5Y 5/2) moist; 
massive; very hard, firm, sticky and 
plastic; large soft masses of segregated 
lime; slight effervescence; moderately 
alkaline. 

The A horizon is grayish brown or brown and is 6 to 
10 inches thick. The B2 horizon is loam, silt loam, or 
clay loam. The C horizon is stratified loam, silt loam, 
or clay loam. Thin stratified layers of fine sandy loam 
are in some places. 

Kremlin soils are near Golva, Chinook, Chanta, and 
Boxwell soils. They contain more sand and legs silt 
than Golva soils, and they contain more clay than 
Chinook soils. Kremlin soils lack the gravelly IIC 
horizon which Chanta soils have, and they are deeper 
than Boxwell soils. 

KrB—Kremlin loam, 1 to 6 percent slopes. This soil 
is on fans and terraces. It has a profile similar to the 
one described as representative of the series, but the 
surface layer is thicker. 

Included with this soil in mapping are small areas of 
Boxwell, Golva, Chinook, Chanta, and Belfield soils on 
fans and terraces. 

Runoff is medium. Water erosion is a moderate 
hazard. The main concerns of management are control- 
ling erosion and conserving moisture. 

Most areas of this soil are in native range. Capability 
unit IIIe-6; Silty range site. 

KrC—Kremlin loam, 6 to 9 percent slopes. This soil 
is on fans and terraces. It has the profile described as 
representative of the series. 

Included with this soil in mapping are small areas of 
Boxwell, Golva, Chinook, and Chanta soils on fans and 
terraces. 

Runoff is medium. Water erosion is a moderate 
hazard. Controlling erosion and conserving moisture 
are the main concerns of management. 

Most areas of this soil are in native range. Capability 
unit IIIe-6; Silty range site. 


Lawther Series 


The Lawther series consists of deep, well drained 
and moderately well drained, nearly level to gently 
sloping, fine textured soils on fans and uplands. These 
soils formed in alluvium. 

In a representative profile the surface layer is dark 
grayish brown silty clay about 5 inches thick. The sub- 
soil is about 26 inches thick. The upper part is dark 
grayish brown silty clay about 14 inches thick, and the 
lower part is gray calcareous silty clay about 12 inches 
thick. The underlying material is grayish brown cal- 
careous silty clay. 

Permeability is slow, and the available water capac- 
ity is high. Organic-matter content is moderate, and 
fertility is high. 

Most areas of these soils are cultivated. They are 
suited to most crops commonly grown in the county. 
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Representative profile of Lawther silty clay, 1 to 3 
percent slopes, in cropland, 175 feet east and 90 feet 
south of the northwestern corner of the northeast 
quarter of sec. 7, T. 186 N., R. 98 W. 

Ap—0 to 5 inches; dark grayish brown (2.5Y 4/2) 
silty clay, very dark grayish brown (2.5Y 
3/2) moist; moderate medium and fine 
granular structure; extremely hard, firm, 
very sticky and very plastic; mildly alka- 
line; abrupt smooth boundary. 

B2—5 to 19 inches; dark grayish brown (2.5Y 
4/2) silty clay, very dark grayish brown 
(2.5Y 3/2) moist; weak coarse and me- 
dium prismatic structure parting to 
strong medium angular blocky; extremely 
hard, firm, very sticky and very plastic; 
moderately alkaline; gradual wavy 
boundary. 

B8cs—19 to 31 inches; gray (N 5/0) silty clay, 
very dark grayish brown (2.5Y 8/2) 
moist; weak coarse prismatic structure 
parting to strong coarse angular blocky; 
extremely hard, firm, very sticky and 
very plastic; few gypsum crystals; strong 
effervescence; moderately alkaline; 
gradual wavy boundary. 

Clcs—81 to 39 inches; grayish brown (2.5Y 5/2) 
silty clay, dark grayish brown (2.5Y 4/2) 
moist; moderate coarse and medium 
angular blocky structure; extremely 
hard, very firm, very sticky and very 
plastic; many rounded masses of gypsum; 
strong effervescence; moderately alka- 
line; gradual wavy boundary. 

C2—39 to 60 inches; grayish brown (2.5Y 5/2) 
silty clay, olive gray (5Y 4/2) and dark 
grayish brown (2.5Y 4/2) moist; mod- 
erate medium angular blocky structure; 
extremely hard, very firm, very sticky 
and very plastic; few small masses of 
gypsum; strong effervescence; moder- 
ately alkaline. 

The A horizon is 4 to 10 inches thick. The B2 horizon 
is grayish brown, dark grayish brown, olive gray, or 
olive silty clay or clay. 

Lawther soils are on a landscape similar to that of 
Grail, Moreau, Regent, and Savage soils. They are 
deeper than Regent and Moreau soils, and they have a 
thinner A horizon than Grail soils. Lawther soils have 
an Ap horizon of silty clay, unlike that of Savage soils. 

LaA—Lavwther silty clay, 1 to 3 percent slopes. This 
soil is on fans and uplands. It has the profile described 
as representative of the series. 

Included with this soil in mapping are Moreau and 
Regent soils on uplands and Grail and Savage soils on 
fans and uplands. 

Runoff is slow, and this soil is ponded briefly after 
heavy rain. Soil blowing is a slight hazard. Maintain- 
ing tilth and fertility are the main concerns of man- 
agement. : 

Most areas of this soil are cultivated, Capability unit 
IIs—4; Clayey range site. 

LaB—Lawther silty clay, 3 to 6 percent slopes. This 
soil is on fans and terraces. It has a profile similar to 
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the one described as representative of the series, but 
the surface layer is thinner. 

Included with this soil in mapping are Regent and 
Moreau soils on uplands and Savage, Grail, and Belfield 
soils on fans and terraces. 

Runoff is medium. Water erosion and soil blowing 
are moderate hazards. Controlling erosion and main- 
taining tilth are the main concerns of management. 

Most areas of this soil are cultivated. Capability unit 
TlIe—4; Clayey range site. 

Le——Lawther-Rhoades silty clays. This complex is on 
fans and uplands. The Lawther soil has a profile similar 
to the one described as representative of the series, but 
the surface layer is more dispersed and the lower part 
of the profile has a higher content of salt. The Rhoades 
soil has a profile similar to the one described as re- 
presentative of the series, but the surface layer is silty 
clay. There is a pitted microrelief in areas of the 
Rhoades soil. Slopes are 1 to 3 percent. 

This complex is about 60 percent Lawther soils and 
25 percent Rhoades soils. The rest is Daglum, Belfield, 
and Savage soils on fans and uplands. 

Runoff is slow. Soil blowing is a moderate hazard. 
Salinity and alkalinity and the shallow root zone in 
the Rhoades soil are the main limitation. Controlling 
erosion and maintaining tilth are the main concerns of 
management. 

Most areas of these soils are in crops. Capability unit 
IVs—4P; Lawther part in Clayey range site, Rhoades 
part in Thin Claypan range site. 


Lawther Variant 


The Lawther variant consists of deep, well drained, 
nearly level to moderately sloping, fine textured soils 
on fans and terraces. These soils formed in clayey 
alluvium that overlies sandy alluvium. 

In a representative profile the surface layer is gray 
clay about 5 inches thick, The underlying material is 
gray clay about 21 inches thick, gray sandy clay loam 
about 6 inches thick, light brownish gray sandy loam 
about 4 inches thick, and, below that, light gray loamy 
coarse sand. 

Permeability is slow above a depth of 36 inches and 
rapid below. The available water capacity is moderate. 
Pie maaee content is moderately low, and fertility 
is low. 

Most areas of these soils are used for crops. Some 
areas are in native grass. 

Representative profile of Lawther clay, sandy subsoil 
variant, 1 to 3 percent slopes, in cropland 390 feet 
north and 40 feet west of the southeastern corner of 
sec. 29, T. 184 N., R. 100 W. 

Ap—0 to 5 inches; gray (5Y 5/1) clay, olive gray 
(5Y 5/2) moist; strong very fine granu- 
lar structure; extremely hard, firm, very | 
sticky and very plastic; slightly acid; 
abrupt smooth boundary. 

C1—5 to 16 inches; gray (5Y 5/1) clay, olive gray 
(5Y 5/2) moist; strong fine angular 
blocky structure; extremely hard, firm, 
very sticky and very plastic; distinct 
slickensides; neutral; gradual. wavy 
boundary. 

C2—16 to 26 inches; gray (5Y 5/1) clay, olive 
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gray (5Y 5/2) moist; strong fine angular 
blocky structure; extremely hard, firm, 
very sticky. and very plastic; distinct 
slickensides; slight effervescence; mildly 
alkaline; clear wavy boundary. 

IIC3—-26 to 32 inches; gray (5Y 5/1) sandy clay 
loam, very dark gray (5Y 3/1) moist; 
moderate medium angular blocky struc- 
ture; very hard, friable, sticky and plas- 
tic; small masses of segregated lime in 
some pores and root channels; strong 
effervescence; mildly alkaline; clear wavy 
boundary. 

ITIC4—82 to 36 inches; light brownish gray (2.5Y 
6/2) sandy loam, grayish brown (2.5Y 
5/2) moist ; weak coarse prismatic struc- 
ture; hard, very friable, slightly sticky 
and nonplastic; few fine gray (10YR 
5/1) and dark gray (10YR 4/1) masses 
of segregated lime; slight effervescence; 
moderately alkaline; diffuse irregular 
boundary. 

ITIC5—86 to 60 inches; light gray (2.5Y 7/2) 
loamy coarse sand, grayish brown (2.5Y 
5/2) moist; massive parting to single 
grained; slightly hard, loose, nonsticky 
and nonplastic; slight effervescence; 
moderately alkaline. 

The A horizon is gray or olive gray. The C horizon 


is gray, light gray, or light brownish gray. The IIC’ 


horizon is stratified sandy clay loam, sandy loam, 
loamy sand, loamy coarse sand, or coarse sand. 

Lawther variant soils are near Mott and Rhoades 
soils. They contain more clay than Mott soils, and they 
lack the columnar structure of Rhoades soils. 

LdA—Lawther clay, sandy subsoil variant, 1 to 3 
percent slopes. This soil is on fans and terraces. It has 
the profile described as representative of the Lawther 
variant. 

Included with this soil in mapping are Mott, Rhoades, 
and Absher soils on fans and terraces. 

Runoff is medium. Soil blowing and water erosion 
are slight hazards. Controlling erosion, conserving 
moisture, and maintaining tilth are the main concerns 
of management. 

Most areas of this soil are cultivated. Capability unit 
IIs—4; Clayey range site. 

LdC—Lawther clay, sandy subsoil variant, 3 to 9 
percent slopes. This soil is on fans and terraces. It has 
a profile similar to the one described as representative 
of the Lawther variant, but the surface layer is thinner. 

Included with this soil in mapping are Mott soils on 
fans and terraces. 

Runoff is medium. Soil blowing and water erosion 
are moderate hazards. Controlling erosion, conserving 
moisture, and maintaining fertility are the main con- 
cerns of management. 

Most areas of this soil are cultivated. Capability unit 
IIIle-4; Clayey range site. 


Lefor Series 


The Lefor series consists of moderately deep, well 
drained, nearly level to moderately sloping, moderately 


coarse textured soils on uplands. These soils formed 
in material weathered from shale and sandstone. 

In a representative profile the surface layer is dark 
grayish brown fine sandy loam about 8 inches thick. The 
subsoil is about 15 inches thick. The upper part is 
brown fine sandy loam about 4 inches thick, and the 
lower part is light yellowish brown loam about 11 inches 
thick. The underlying material is pale olive calcareous 
clay loam about 11 inches thick and, below that, pale 
yellow soft sedimentary beds. 

Permeability is moderate in the surface layer and 
upper part of the subsoil and moderately slow in the 
lower part of the subsoil and in the underlying material. 
The available water capacity is high. Organic-matter 
content is moderate, and fertility is medium. 

These soils are well suited to small grain, corn, and 
grass. A few areas are in native grass. 

Representative profile of Lefor fine sandy loam, in 
an area of Lefor-Vebar fine sandy loams, 6 to 9 percent 
slopes, in a cultivated field 1,060 feet west and 240 feet 
south of the northeastern corner of the northwest 
quarter of sec. 12, T. 184 N., R. 99 W. 

Ap-——0 to 8 inches; dark grayish brown (10YR 
4/2) fine sandy loam, very dark grayish 
brown (10YR 3/2) moist; weak medium 
and fine granular structure; soft, very 
friable, nonsticky and nonplastic; slightly 
acid; clear smooth boundary. 

B1—8 to 12 inches; brown (10YR 5/8) fine sandy 
loam, dark brown (10YR 4/3) moist; 
moderate coarse prismatic structure part- 
ing to moderate coarse subangular 
blocky; slightly hard, friable, slightly 
sticky and nonplastic; few thin clay 
films on peds; slightly acid; clear smooth 
boundary. 

B2t—12 to 23 inches; light yellowish brown (2.5Y 
6/4) loam, dark grayish brown (2.5Y 
4/2) moist; moderate coarse prismatic 
structure parting to moderate medium 
subangular blocky; slightly hard, friable, 
slightly sticky and slightly plastic; few 
thin clay films on peds; mildly alkaline; 
clear smooth boundary. 

B8ca—23 to 34 inches; pale olive (5Y 6/3) clay 
loam, olive (5Y 5/3) moist; moderate 
coarse and medium subangular blocky 
structure; slightly hard, firm, sticky and 
slightly plastic; rounded medium sized 
soft masses of segregated lime; strong 
effervescence; moderately alkaline; clear 
smooth boundary. 

C1—34 to 60 inches; pale yellow (5Y 7/3) soft 
sedimentary rock crushing to sandy clay 
loam, olive (5Y 5/3) moist; massive; 
slightly hard, friable, slightly sticky and 
nonplastic; strong effervescence; moder- 
ately alkaline. 

The A horizon is dark grayish brown, grayish brown, 
or brown. The B2t horizon is sandy loam, fine sandy 
loam, loam, or sandy clay loam, 

Lefor soils are on a landscape similar to that of 
Vebar, Parshall, and Reeder soils. They are not so deep 
as Parshall soils. Unlike Vebar soils, Lefor soils have 
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a Bt horizon. Unlike Reeder soils, their A horizon is 
fine sandy loam. 

LeB—Lefor-Vebar fine sandy loams, 1 to 6 percent 
slopes. This complex is on uplands. The soils have a 
profile similar to the one described as representative of 
their series, but the surface layer is thicker. 

This complex consists of about 60 percent Lefor soils 
and 25 percent Vebar soils. The rest is Parshall and 
Reeder soils on uplands. 

Runoff is medium. Soil blowing is a serious hazard, 
and water erosion is a moderate hazard. Controlling 
erosion, conserving moisture, and maintaining fertility 
are the main concerns of management. 

Most areas of these soils are cultivated. Capability 
unit IIIe—-3 ; Sandy range site. 

LeC—Lefor-Vebar fine sandy loams, 6 to 9 percent 
slopes. This complex is on uplands. The Lefor soil has 
the profile described as representative of the series. 

This complex consists of about 55 percent Lefor soils 
and 30 percent Vebar soils. The rest is Flasher and 
Parshall soils on uplands. 

Runoff is medium. Soil blowing and water erosion are 
serious hazards. Controlling erosion and conserving 
moisture are the main concerns of management. 

Most areas of these soils are cultivated. Capability 
unit [Ve-3; Sandy range site. 


. Lihen Series 


The Lihen series consists of deep, well drained, 
nearly level to moderately sloping, coarse textured soils 
on terraces and uplands. These soils formed in alluvium 
and wind-deposited materials. 

In a representative profile the surface layer is dark 
grayish brown loamy fine sand about 27 inches thick. 
The underlying material is grayish brown loamy fine 
sand about 16 inches thick and, below that, light brown- 
ish gray calcareous loamy fine sand. 

Permeability is rapid, and the available water capac- 
ity is low to moderate. Organic-matter content is mod- 
erate, and fertility is medium. 

These soils are used for crops and pasture. 

Representative profile of Lihen loamy fine sand, in 
an area of Telfer-Lihen loamy fine sands, 6 to 9 percent 
slopes, in cropland 590 feet west and 370 feet north of 
the southeastern corner of the southwest quarter of 
sec. 28, T. 186 N., R. 98 W. 

Ap—0 to 5 inches; dark grayish brown (2.5Y 4/2) 
loamy fine sand, very dark grayish brown 
(2.5Y 3/2) moist; weak medium and 
fine granular structure; loose, very fri- 
able, nonsticky and nonplastic; neutral; 
abrupt smooth boundary. 

A12—5 to 27 inches; dark grayish brown (2.5Y 
4/2) loamy fine sand, very dark grayish 
brown (2.5Y 3/2) moist; weak coarse 
prismatic structure parting to weak 
coarse and medium subangular blocky; 
loose, ‘very friable, nonsticky and non- 
plastic; neutral; gradual smooth bound- 


ary. 

AC—27 to 87 inches; grayish brown (2.5Y 5/2) 
loamy fine sand, dark grayish brown 
(2.5Y 4/2) moist; single grained; loose, 


very friable, nonsticky and nonplastic; 
neutral; gradual wavy boundary. 
C1—87 to 48 inches; grayish brown (2.5Y 5/2) 
loamy fine sand, dark grayish brown 
(2.5Y 4/2) moist; single grained; loose, 
very friable, nonsticky and nonplastic; 
neutral; gradual wavy boundary. 
C2ca—43 to 60 inches; light brownish gray (2.5Y 
6/2) loamy fine sand, grayish brown 
(2.5Y 5/2) moist; single grained; loose, 
very friable, nonsticky and nonplastic; 
many small soft masses of lime; strong 
effervescence; mildly alkaline. 

The A horizon is dark grayish brown or dark brown. 
The C horizon is loamy sand or loamy fine sand. In 
some places the substratum is finer textured below a 
depth of 40 inches. 

Lihen soils are on a landscape similar to that of 
Telfer, Vebar, and Tally soils. They are deeper than 
Vebar soils, and they have a thicker A horizon than 
Telfer and Tally soils. 

naen soils are mapped only in complex with Telfer 
soils. 


Manning Series 


The Manning series consists of moderately deep over 
sand and gravel, somewhat excessively drained, nearly 
level to moderately sloping, moderately coarse textured 
soils on terraces. These soils formed in alluvium. 

In a representative profile the surface layer is brown 
fine sandy loam about 5 inches thick. The subsoil is 
about 22 inches thick. The upper part is brown fine 
sandy loam about 13 inches thick, and the lower part 
is light brownish gray loam about 9 inches thick. The 
underlying material is light brownish gray calcareous 
loam about 6 inches thick, light olive brown gravel 
about 12 inches thick, and, below that, pale yellow sand. 

Permeability is moderately rapid above the gravel 
layer and very rapid below that. The available water 
capacity is low. Organic-matter content is moderate, 
and fertility is medium. 

These soils are suited to cultivated crops and grass. 

Representative profile of Manning fine sandy loam, 
1 to 3 percent slopes, in a cultivated field 120 feet south 
and 140 feet east of the northwestern corner of the 
northeast quarter of sec. 19, T. 185 N., R. 99 W. 

Ap—0 to 5 inches; brown (10YR 5/3) fine sandy 
loam, very dark grayish brown (10YR 
38/2) moist; weak very fine granular 
structure; soft, very friable, nonsticky 
and nonplastic; slightly acid; abrupt 
smooth boundary. 

B21—5 to 18 inches; brown (10YR 5/8) fine 
sandy loam, dark brown (10YR 4/3) 
moist; weak coarse prismatic structure: 
slightly hard, friable, nonsticky and non- 
plastic; neutral; clear wavy boundary. 

B22—18 to 27 inches; light brownish gray (2.5Y 
6/2) loam, dark grayish brown (2.5Y 
4/2) moist; weak coarse prismatic 
structure; slightly hard, friable, slightly 
sticky and slightly plastic; medium sized 
soft masses of segregated lime; slight 
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effervescence; mildly alkaline; gradual 
wavy boundary. 

Clca—27 to 33 inches; light brownish gray (2.5Y 
6/2) loam, dark grayish brown (2.5Y 
4/2) moist; weak coarse subangular 
blocky structure; slightly hard, friable, 
nonsticky and nonplastic; medium sized 
soft masses of segregated lime; strong 
effervescence; mildly alkaline; gradual 
wavy boundary. 

JIC2—33 to 45 inches; light olive brown (2.5Y 
5/4) gravel, olive brown (2.5Y 4/4) 
moist; single grained; loose, nonsticky 
and nonplastic; lime coatings on bottom 
of gravel; slight effervescence; mildly 

; alkaline; clear smooth boundary. 

TIC3—45 to 60 inches; pale yellow (5Y 7/3) sand, 
pale olive (5Y 6/3) moist; single 
grained; loose, nonsticky and nonplastic; 
medium sized soft masses of lime; slight 
effervescence; mildly alkaline. 

The A horizon is 4 to 7 inches thick. The B2 horizon 
is brown, light brownish gray, grayish brown, or dark 
grayish brown sandy loam, loam, or fine sandy loam. 

Manning soils are on a landscape similar to that of 
Stady, Tally, Parshall, and Wabek soils. They contain 
less clay than Stady soils, and they are deeper to gravel 
than Wabek soils. Unlike Tally and Parshall soils, 
Manning soils have a gravelly ITC horizon. 

MaA—Manning fine sandy loam, 1 to 3 percent 
slopes. This soil is on terraces. It has the profile de- 
scribed as representative of the series. 

Included with this soil in mapping are Parshall soils 
on terraces. 

Runoff is slow. Soil blowing is a moderate hazard. 
Conserving moisture and controlling erosion are the 
main concerns of management. 

Most areas of this soil are cultivated. Capability 
unit IIIe—-3; Sandy range site. 

MaB-—-Manning fine sandy loam, 3 to 6 percent 
slopes. This soil is on terraces. It has a profile similar 
to the one described as representative of the series, 
but the surface layer is thinner. 

Included with this soil in mapping are Parshall, 
Tally, and Wabek soils on terraces. 

Runoff is slow. Soil blowing is a serious hazard. 
Conserving moisture and controlling erosion are the 
main concerns of management. 

Most areas of this soil are cultivated. Capability 
unit IIIe~3; Sandy range site. 


McKenzie Series 


The McKenzie series consists of deep, poorly drained, 
level, fine textured soils in depressions and lake basins. 
These soils formed in clayey sediment. 

In a representative profile the surface layer is gray 
clay about 3 inches thick. The underlying material is 
gray calcareous clay about 21 inches thick, gray and 
light gray calcareous clay about 20 inches thick, and 
below that, light olive gray calcareous clay. 

Permeability is very slow, and the available water 
capacity is moderate. Organic-matter content is mod- 
erate, and fertility is medium. 

These soils are used for grazing and hay. 


Representative profile of McKenzie clay, in an area 
of Heil and McKenzie soils, in native grass 0.3 mile 
south and 0.2 mile east of the northwestern corner of 
sec. 2, T. 186 N., R. 99 W. 

A1l—O to 8 inches; gray (5Y 5/1) clay, dark gray 
(5Y 4/1) moist; weak fine angular blocky 
structure; extremely hard, very firm, 
very sticky and very plastic; light gray 
(5Y 6/1) crust on the surface; slight 
effervescence; strongly alkaline; gradual 
wavy boundary. 

C1—3 to 24 inches; gray (5Y 6/1) clay, dark 
gray (5Y 4/1) moist; massive; extremely 
hard, very firm, very sticky and plastic; 
strong effervescence; strongly alkaline; 
diffuse irregular boundary. 

C2—24 to 44 inches; gray and light gray (5Y 5/1 
and 6/1) clay, dark gray (SY 4/1) moist; 
massive; extremely hard, very firm, very 
sticky and plastic; few slickensides; 
strong effervescence; strongly alkaline; 
gradual wavy boundary. 

C38—44 to 60 inches; light olive gray (5Y 6/2) 
clay, olive gray (5Y 4/2) moist; few fine 
brown (10YR 5/3) mottles; massive; 
extremely hard, very firm, very sticky 
and plastic; strong effervescence; 
strongly alkaline. 

Reaction ranges from moderately alkaline to strongly 
alkaline. Yellow or brown mottles are below a depth 
of 24 inches in some places. 

McKenzie soils are on a landscape similar to that of 
Heil and Dimmick soils. They lack the columnar struc- 
ture which Heil soils have, and they are better drained 
than Dimmick soils. 

McKenzie soils are mapped only with Heil soils. 


Moreau Series 


The Moreau series consists of moderately deep, well 
drained, nearly level to moderately sloping, fine tex- 
tured soils on uplands. These soils formed in weathered 
soft shale. 

In a representative profile the surface layer is gray- 
ish brown silty clay about 6 inches thick. The subsoil 
is 15 inches thick. The upper part is grayish brown 
calcareous silty clay about 6 inches thick, and the lower 
part is light yellowish brown calcareous silty clay about 
9 inches thick. The underlying material is light olive 
gray calcareous silty clay about 8 inches thick and, 
below that, light olive gray calcareous soft shale. 

Permeability is slow, and the available water ca- 
pacity is moderate. Organic-matter content is moder- 
ate, and fertility is medium. 

These soils are suited to most crops grown in the 
county. They are not well suited to corn. 

Representative profile of Moreau silty clay, 1 to 3. 
percent slopes, in cropland, 130 feet east and 25 feet 
north of the southwest corner of the northwest quarter 
of sec. 9, T. 183 N., R. 99 W. 

Ap—0 to 6 inches; grayish brown (2.5Y 5/2) silty 
clay, very dark grayish brown (2.5Y 3/2) 
moist; weak medium subangular blocky 
structure parting to moderate very fine 
granular; very hard, friable, sticky and 
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plastic; slight effervescence; moderately 
alkaline; abrupt smooth boundary. 

B21—6 to 12 inches; grayish brown (2.5Y 5/2) 
silty clay, dark grayish brown and very 
dark grayish brown (2.5Y 4/2 and 3/2) 
moist; weak coarse prismatic structure 
parting to strong fine subangular blocky; 
very hard, firm, sticky and plastic; strong 
effervescence ; moderately alkaline; grad- 
ual wavy boundary. 

B22—12 to 21 inches: light yellowish brown (2.5Y 
6/3) silty clay, olive brown (2.5Y 4/8) 
moist; weak coarse prismatic structure 
parting to moderate medium and fine 
subangular blocky; very hard, firm, 
sticky and plastic; few fine gypsum crys- 
tals; few soft yellowish brown (10YR 
5/4) iron. stains; strong effervescence; 
ede ravely alkaline; clear wavy boun- 

lary. 

C1—21 to 29 inches; light olive gray (5Y 6/2) 
silty clay, olive gray (5Y 4/2) moist: 
weak coarse subangular blocky structure 
parting to weak thick platy; very hard, 
firm, sticky and plastic; few fine gypsum 
crystals; strong effervescence; moder- 
ately alkaline; clear wavy boundary. 

C2—29 to 60 inches; light olive gray (5Y 6/2) 
soft platy shale crushing to silty clay; 
common gypsum crystals; strong effer- 
vescence; moderately alkaline, 

The A horizon is grayish brown or dark grayish 
brown. The B2 horizon is olive gray, grayish brown, 
light brownish gray, or light yellowish brown clay or 
silty clay. 

Moreau soils are on a landscape similar to that of 
Regent, Lawther, Wayden, and Rhoades soils. They 
lack the Cca horizon which Regent soils have, and they 
are not so deep as Lawther soils. Moreau soils are 
deeper than Wayden soils, and they lack. the columnar 
“es and high sodium content which Rhoades soils 

ave. 

MeA—Moreau silty clay, 1 to 3 percent slopes. This 
soil is on uplands. It has the profile described as rep- 
resentative of the series. 

Included with this soil in mapping are small areas 
of Regent, Lawther, and Rhoades soils on uplands. 

Runoff is medium. Soil blowing is a serious hazard. 
Maintaining tilth and controlling erosion are the main 
concerns of management. 

Most areas of this soil are cultivated. Capability unit 
IIIs-4L; Clayey range site. 

MeB—Moreau silty clay, 3 to 6 percent slopes. This 
soil is on uplands. It has a profile similar to the one 
described as representative of the series, but the sur- 
face layer is thinner. 

Included with this soil in mapping are Regent, Law- 
ther, and Rhoades soils on uplands. 

Runoff is medium. Soil blowing and water erosion 
are severe hazards. Controlling erosion and maintain- 
ing tilth are the main concerns of management. 

Most areas of this soil are cultivated. Capability unit 
IlIe-4L; Clayey range site. 

MeC—Moreau silty clay, 6 to 9 percent slopes. This 
soil is on uplands. It has a profile similar to the one 


described as representative of the series, but the sur- 
face layer is thinner. 

Included with this soil in mapping are Regent, Cabba, 
Lawther, Rhoades, and Wayden soils on uplands. 

Runoff is rapid. Water erosion and soil blowing are 
severe hazards. Controlling erosion and conserving 
moisture are the main concerns of management. 

Most areas of this soil are cultivated. Capability unit 
IVe~-4L; Clayey range site. 


Morton Series 


The Morton series consists of moderately deep, well 
drained, nearly level to moderately sloping soils on up- 
lands. These soils are medium textured and moderately 
fine textured. They formed in soft shale. 

In a representative profile the surface layer is gray- 
ish brown silt loam about 8 inches thick. The subsoil 
is about 24 inches thick. The upper part is grayish 
brown silty clay loam about 16 inches thick, and the 
lower part is pale yellow calcareous silty clay loam. 
The underlying material is pale yellow calcareous silty 
, loam about 4 inches thick and, below that, soft 
shale. 

Permeability is moderate in the surface layer and 
subsoil and moderately slow below that. The available 
water capacity is moderate to high. The organic-matter 
content is moderate, and fertility is high. 

Most areas of these soils are used for crops. They 
are suited to all crops grown in the county. 

Representative profile of Morton silt loam, 1 to 3 
percent slopes, in cropland 1,060 feet south and 150 
feet west of the northeastern corner of the southeast 
quarter of sec. 23, T. 186 N., R. 99 W. 

Ap—0 to 6 inches; grayish brown (10YR 5/2) 
silt loam, very dark grayish brown 
(10YR 3/2) moist; weak fine granular 
structure; soft, friable, slightly sticky 
and slightly plastic; slightly acid; abrupt 
smooth boundary. 

A12—6 to 8 inches; grayish brown (10YR 5/2) 
silt loam, very dark grayish brown 
(10YR 3/2) moist; weak medium sub- 
angular blocky structure; slightly hard, 
friable, slightly sticky and slightly plas- 
tic; neutral; clear wavy boundary. 

B21t—8 to 14 inches; grayish brown (10YR 5/2) 
silty clay loam, very dark grayish brown 
(10YR 3/2) moist; moderate medium 
prismatic structure parting to moderate 
fine subangular blocky; hard, friable, 
sticky and plastic; thin patchy clay films 
on peds; neutral; clear wavy boundary. 

B22t—14 to 24 inches; grayish brown (2.5Y 5/2) 
silty clay loam, dark grayish brown 
(2.5Y 4/2) moist; strong coarse pris- 
matic structure parting to moderate me- 
dium subangular blocky; hard, friable, 
sticky and plastic; thin patchy clay films 
on ped faces; neutral; clear wavy boun- 

ary. 

B8ca—24 to 32 inches; pale yellow (2.5Y 7/4) 
silty clay loam, olive brown (2.5Y 4/4) 
moist ; weak medium prismatic structure; 
hard, friable, sticky and plastic; fine 
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soft masses of segregated lime; slight 
effervescence: mildly alkaline; clear 
wavy boundary. 

Clca—-32 to 86 inches; pale yellow (2.5Y 7/4) 
silty clay loam, olive brown (2.5Y 4/4) 
moist; weak fine subangular blocky struc- 
ture; very hard, friable, sticky and plas- 
tic; fine soft masses of segregated lime; 
strong effervescence; mildly alkaline; 
clear wavy boundary. 

C2—36 to 60 inches; pale yellow (2.5Y 7/4) soft 
shale beds that crush to silt loam, light 
olive brown (2.5Y 5/4) moist; many fine 
distinct yellowish brown (10YR 5/8) 
mottles; massive; very hard, friable 
slightly sticky and slightly plastic, many 
gypsum crystals; slight effervescence; 
mildly alkaline. 

The A horizon is grayish brown, dark grayish brown, 
or dark brown silt loam or silty clay loam. The B2t 
horizon is grayish brown, light brownish gray, dark 
grayish brown, or brown silty clay loam or clay loam. 

Morton soils are on a landscape similar to that of 
Golva, Grassna, Reeder, and Sen soils. Morton soils 
are not so deep as Golva and Grassna soils, and they 
contain more silt and less sand than Reeder soils. Un- 
like Sen soils, they have a Bt horizon. 

MoA—Morton silt loam, 1 to 3 percent slopes. This 
soil is on uplands. It has the profile described as repre- 
sentative of the series. 

Included with this soil in mapping are Chama, Sen, 
and Amor soils on uplands and Grassna soils in swales 
and on fans and foot slopes. 

Runoff is medium. Conserving moisture and main- 
taining fertility are the main concerns of management. 

Most areas of this soil are cultivated. Capability unit 
IIc—6; Silty range site. 

MoB—Morton ailt loam, 3 to 6 percent slopes. This 
soil is on uplands. It has a profile similar to the one 
described as representative of the series, but the sur- 
face layer is thinner. 

Included with this soil in mapping are Cabba, Chama, 
Sen, and Vebar soils on uplands and Arnegard and 
Grail soils in swales and on fans and foot slopes. 

Runoff is medium to rapid. Soil blowing and water 
erosion are slight hazards. Conserving moisture and 
maintaining fertility are the main concerns of man- 
agement. 

Most areas of this soil are cultivated. Capability unit 
TIe—6; Silty range site. 

MoC—Morton silt loam, 6 to 9 percent slopes. This 
soil is on uplands. It has a profile similar to the one 
described as representative of the series, but the sur- 
face layer is thinner. 

Included with this soil in mapping are Cabba, Chama, 
Sen, Regent, and Vebar soils on uplands. 

Runoff is rapid. Soil blowing and water erosion are 
moderate hazards. Controlling erosion, maintaining 
fertility, and conserving moisture are the main con- 
cerns of management. 

Most areas of this soil are cultivated. Capability unit 
IlIe—6; Silty range site. 

MpA—Morton complex, 1 to 3 percent slopes. These 
soils are on uplands. Thé Morton soil has a profile 
similar to the one described as representative of the 


series, but the surface layer is silty clay loam. This 
complex consists of about 50 percent Morton soil. The 
rest is Regent, Sen, Cabba, Grassna, Grail, and Bel- 
field soils. 

Runoff is medium. Maintaining fertility is the main 
concern of management. 

Most areas of these soils are cultivated. Capability 
unit IIc—6; Silty range site. 

MpB—Morton complex, 3 to 6 percent slopes. These 
soils are on uplands. The Morton soil has a profile 
similar to the one described as representative of the 
series, but the surface layer is silty clay loam. This 
complex consists of about 55 percent Morton soil. The 
rest is Regent, Sen, Cabba, Chama, Arnegard, Grail, 
and Belfield soils. 

Runoff is medium. Soil blowing and water erosion 
are slight problems. Conserving moisture and main- 
taining fertility are the main concerns of management. 

Most areas of these soils are cultivated. Capability 
unit IIe—6; Silty range site. 

MpC—Morton complex, 6 to 9 percent slopes. These 
soils are on uplands. The Morton soil has a profile 
similar to the one described as representative of the 
series, but the surface layer is silty clay loam. This 
complex consists of about 45 percent Morton soil. The 
Bet is Regent, Sen, Cabba, Chama, Amor, and Grail 
soils. 

Runoff is medium. Soil blowing and water erosion 
are moderate hazards. Controlling erosion and conserv- 
ing moisture are the main concerns of management. 

Most areas of these soils are cultivated. Capability 
unit IITe—6; Silty range site. 

MrB—Morton-Rhoades silt loams, 3 to 6 percent 
slopes. This complex is on uplands. The Morton soil has 
a profile similar to the one described as representative 
of the series, but the surface layer is thinner. The 
Rhoades soil has a profile similar to the one described 
as representative of the Rhoades series, but the surface 
layer is silt loam. 

This complex consists of about..75 percent Morton 
soil and 20 percent Rhoades soil: The rest is Morton 
and Rhoades soils that have slopes of 1 to 3 percent. 

Runoff is medium. Soil blowing is a moderate hazard. 
Salinity and alkalinity and the shallow root zone in the 
Rhoades soil are the main limitations. Maintaining 
tilth and fertility and controlling erosion are the main 
concerns of management. 

Most areas of these soils are cultivated. Capability 
unit IIIs—-6P ; Morton part in Silty range site, Rhoades 
part in Thin Claypan range site. ; 

MrC—Morton-Rhoades silt loams, 6 to 9 percent 
slopes. This complex is on uplands. The Morton soil 
has a profile similar to the one described as representa- 
tive of the series, but the surface layer is thinner. The 
Rhoades soil has a profile similar to-the one described 
as representative of the Rhoades series, but the surface 
layer is silt loam. This complex consists of 70 percent 
Morton soil and 15 percent Rhoades soil. 

Included with these soils in mapping are small areas 
of Sen, Cabba, and Belfield soils. 

Runoff is rapid. Soil blowing and water erosion are 
moderate hazards. Salinity and alkalinity and the poor 
tilth of the Rhoades soil are the main limitations. Con- 
trolling erosion and maintaining tilth are the main 
concerns of management. 
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Most areas of these soils are cultivated. Capability 
unit IVs-6P; Morton part in Silty range site, Rhoades 
part in Thin Claypan range site. 


Mott Series 


The Mott series consists of deep, well drained, nearly 
level to gently sloping, moderately coarse textured and 
medium textured soils on fans and terraces. These soils 
formed in alluvium. 

In a representative profile the surface layer is gray- 
ish brown sandy loam about 6 inches thick. The subsoil 
is about 13 inches thick. The upper part is brown sandy 
loam about 7 inches thick, and the lower part is very 
pale brown fine sandy loam 6 inches thick. The under- 
lying material is light gray fine sandy loam about 16 
inches thick, light brownish gray fine sandy loam about 
11 inches thick, and, below that, light gray loamy 
coarse sand. 

Permeability is moderately rapid or rapid. The avail- 
able water capacity is moderate. Organic-matter con- 
tent and fertility are low. 

These soils are used for small grain, hay, and pasture. 

Representative profile of Mott sandy loam, 1 to 8 
percent slopes, in a cultivated field 1,000 feet south 
and 155 feet west of the northeastern corner of sec. 
24, T. 184N., R. 101 W. 

Ap—0 to 6 inches; grayish brown (10YR 5/2) 
sandy loam, very dark grayish brown 
(10YR 38/2) moist; weak medium sub- 
angular structure; hard, very friable, 
slightly sticky and slightly plastic; me- 
dium acid; abrupt smooth boundary. 

B21—6 to 13 inches; brown (10YR 5/3) sandy 
loam, dark brown (10YR 3/3) moist; 
moderate coarse prismatic structure part- 
ing to moderate medium subangular 
blocky; slightly hard, very friable, slight- 
ly sticky and slightly plastic; clay ecoat- 
ings on sand grains; slightly acid; clear 
wavy boundary. 

B22—13 to 19 inches; very pale brown (10YR 
7/3) fine sandy loam, brown (10YR 5/3) 
moist; weak coarse prismatic structure; 
slightly hard, very friable, slightly sticky 
and slightly plastic; clay coatings on sand 
grains; neutral; clear wavy boundary. 

C1—19 to 25 inches; light gray (10YR 7/2) fine 
sandy loam, grayish brown (10YR 5/2) 
moist; weak coarse prismatic structure; 
slightly hard, very friable, slightly sticky 
and slightly plastic; clay coatings on sand 
grains; neutral; gradual smooth bound- 


ary. 

C2—25 to 33 inches; light gray (2.5Y 7/2) fine 
sandy loam, light brownish gray (2.5Y 
6/2) moist; moderate medium subangu- 
lar structure; slightly hard, very friable, 
slightly sticky and slightly plastic; clay 
coatings on sand grains; neutral; clear 
wavy boundary. 

IIC38—38 to 35 inches; light gray (1L0YR 7/2) silt 
loam, light brownish gray (10YR 6/2) 
moist; moderate medium subangular 
blocky structure; hard, friable, sticky 


and slightly plastic; abrupt 
smooth boundary. 
IIIC4—85 to 46 inches; light brownish gray (10YR 
6/2) fine sandy loam, grayish brown 
(10YR 5/2) moist; weak coarse pris- 
matic structure; slightly hard, very fri- 
able, slightly sticky and slightly plastic; 
mildly alkaline; gradual wavy boundary. 
IVC5—46 to 60 inches; light gray (2.5Y 7/2) 
loamy coarse sand, grayish brown (2.5Y 
5/2) moist; massive parting to single 
grammed; slightly hard, loose, slightly 
sticky and nonplastic; slight efferves- 
cence; mildly alkaline. 

The A horizon is grayish brown or dark grayish 
brown loam or sandy loam. The B2 horizon is grayish 
brown, light brownish gray, very pale brown, light 
gray, or brown sandy loam, coarse sandy loam, or loam. 

Mott soils are on a landscape similar to that of Amor, 
Belfield, Daglum, and Rhoades soils. They contain less 
clay and are deeper than Amor soils. Mott soils contain 
less clay than Belfield, Daglum, and Rhoades soils, and 
ay lack the high content of sodium which these soils 

ave. 

MsA—Mott sandy loam, 1 to 3 percent slopes. This 
soil is on fans and terraces. It has the profile described 
as representative of the series. 

Included with this soil in mapping are Mott soils 
that have a surface layer of loam, Rhoades soils, and 
Ekalaka soils on fans and terraces and soils that have 
a surface layer of sand or loamy sand. 

Runoff is medium. Soil blowing is a serious hazard. 
Controlling erosion and conserving moisture are the 
main concerns of management. 

Most areas of this soil are in native range. Capability 
unit IIIe-3; Sandy range site. 

MsB—Mott sandy loam, 3 to 6 percent slopes. This 
soil is on fans and terraces. It has a profile similar to 
the one described as representative of the series, but the 
surface layer is thinner. 

Included with this soil in mapping are Rhoades and 
Ekalaka soils on fans and terraces and Mott soils that 
have a surface layer of sand or loamy sand. 

Runoff is medium. Water erosion and soil blowing 
are moderate hazards. Controlling erosion and conserv- 
ing moisture are the main concerns of management. 

Most areas of this soil are in native range. Capability 
unit IIJe-3; Sandy range site. 

MtA—Mott loam, 1 to 3 percent slopes. This soil is 
on fans and terraces. It has a profile similar to the one 
described as representative of the series, but the sur- 
face layer is loam. 

Included with this soil in mapping are areas of Mott 
soils that have a surface layer of sandy loam or silty 
clay loam and Rhoades and Ekalaka soils on fans and 
terraces. 

Runoff is medium. Water erosion is a moderate haz- 
ard. Controlling erosion, conserving moisture, and 
maintaining fertility are the main concerns of man- 
agement. 

Most areas of this soil are in native range. Capabil- 
ity unit Ile-6; Silty range site. 

MtB—Mott loam, 3 to 6 percent slopes. This soil is 
on fans and terraces. It has a profile similar to the one 


neutral; 
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described as representative of the series, but the sur- 
face layer is loam. 

Included with this soil in mapping are areas of Mott 
soils that have a surface layer of sandy loam or silty 
clay loam and Rhoades and Ekalaka soils on fans and 
terraces. 

Runoff is medium, Water erosion is a moderate haz- 
ard. Controlling erosion, conserving moisture, and 
maintaining fertility are the main concerns of man- 
agement. 

Most areas of this soil are in native range. Capabil- 
ity unit Ile-6; Silty range site, 


Parshall Series 


The Parshall series consists of deep, well drained, 
nearly level to gently sloping, moderately coarse tex- 
tured soils in swales, shallow depressions, and inter- 
mittent drainageways. These soils formed in material 
that was washed from adjacent uplands. 

In a representative profile the surface layer is dark 
grayish brown fine sandy loam about 8 inches thick. 
The subsoil is dark grayish brown fine sandy loam 
about 25 inches thick. The underlying material is light 
brownish gray calcareous fine sandy loam about 13 
inches thick and, below that, brownish gray calcareous 
loamy fine sand. 

Permeability is moderately rapid, and the available 
water capacity is moderate. Organic-matter content 
and fertility are high. 

Almost all.areas of these soils are cultivated. A few 
are in native grass. These soils are suited to all culti- 
vated crops grown in the county. 

Representative profile of Parshall fine sandy loam, 
1 to 6 percent slopes, in native range 540 feet west and 
830 feet north of the southeastern corner of the south- 
west quarter of sec. 15, T. 136 N., R. 98 W. 

A1l—0 to 8 inches; dark grayish brown (10YR 
4/2) fine sandy loam, very dark grayish 
brown (10YR 3/2) moist; weak fine 
granular structure; slightly hard, friable, 
slightly sticky and nonplastic; neutral; 
clear smooth boundary. 

B2—8 to 33 inches; dark grayish brown (10YR 
4/2) fine sandy loam, very dark grayish 
brown (10YR 38/2) moist; moderate 
coarse and medium prismatic structure 
parting to moderate coarse subangular 
blocky; slightly hard, friable, slightly 
sticky and nonplastic; neutral; gradual 
wavy boundary. 

Cica—33 to 46 inches; light brownish gray (2.5¥ 
6/2) fine sandy loam, grayish brown 
(2.5Y 5/2) moist; weak medium and fine 
subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly 
plastic; violent effervescence; mildly al- 
kaline; diffuse wavy boundary. 

C2ca—46 to 60 inches; brownish gray (2.5Y 5/2) 
loamy fine sand, dark grayish brown 
(2.5Y 4/2) moist; single grained; soft, 
very friable, nonsticky and nonplastic; 
violent effervescence; mildly alkaline. 

The A horizon is dark grayish brown. The B2 hori- 
zon is dark grayish brown, dark brown, or brown. The 


C horizon is sandy loam or loamy fine sand. In some 
places the substratum is gravelly below a depth of 40 
inches. 

Parshall soils are on a landscape similar to that of 
Vebar and Tally soils. They are deeper than Vebar 
soils, and they have a thicker B horizon than Tally soils. 

PaB—Parshall fine sandy loam, 1 to.6 percent slopes. 
This soil is in swales, shallow depressions, and inter- 
mittent drainageways. It has the profile described as 
representative of the series. 

Included with this soil in mapping are Parshall soils 
that have slopes of 6 to 9 percent and Tally soils in 
similar positions on the landscape. 

Runoff is slow. Soil blowing is a serious hazard. Con- 
trolling erosion, conserving moisture, and maintaining 
fertility are the main concerns of management. 

Most areas of this soil are cultivated. Capability unit 
IIIe-3 ; Sandy range site. 


Patent Series 


The Patent series consists of deep, well drained, 
gently sloping to strongly sloping, medium textured 
soils on fans and foot slopes. These soils formed in 
material that was washed from adjacent uplands. 

In a representative profile the surface layer is gray- 
ish brown loam about 4 inches thick. The underlying 
material is light brownish gray loam about 16 inches 
wee and, below that, light brownish gray calcareous 
oam. 

Permeability and the available water capacity are 
moderate. Organic-matter content is moderately low, 
and fertility is medium. 

These soils are used mainly for native range. In a 
few areas they are cultivated or used for hay. 

Representative profile of Patent loam, 6 to 15 per- 
cent slopes, in native range 800 feet east and 300 feet 
south of the northwestern corner of the southwest 
quarter of sec, 10, T. 185 N., R. 105 W. 

Al—0 to 4 inches; grayish brown (2.5Y 5/2) 
loam, very dark grayish brown (2.5Y 
3/2) moist; moderate medium and fine 
granular structure; slightly hard, friable, 
slightly sticky and nonplastic; neutral; 
abrupt smooth boundary. 

C1—4 to 20 inches; light brownish gray (2.5Y 
6/2) loam, dark grayish brown (2.5Y 
4/2) moist; weak medium prismatic 
structure parting to moderate thick 
platy; soft, friable, slightly sticky and 
slightly plastic; few thin strata of fine 
sandy loam; slight effervescence; mildly 
alkaline; gradual wavy boundary. 

C2—20 to 27 inches; light brownish gray (2.5Y 
6/2) loam, dark grayish brown (2.5Y 
4/2) moist; weak medium subangular 
structure parting to weak thick platy; 
hard, friable, slightly sticky and non- 
plastic; few small masses of lime; few 
thin strata of fine sandy loam; slight 
effervescence; moderately alkaline; clear 
wavy boundary. 

C3—27 to 31 inches; light brownish gray (2.5Y 
6/2) loam, dark grayish brown (2.5Y 
4/2) moist; weak very coarse prismatic 
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structure parting to weak thick and thin 
platy; hard, friable, slightly sticky and 
nonplastic; few small masses of lime; 
few thin strata of fine sandy loam; slight 
effervescence; moderately alkaline; grad- 
ual wavy boundary. 

C4—31 to 60 inches, light brownish gray (2.5Y 
3 loam, dark grayish brown (2.5Y 
4/2) moist; massive; slightly hard, fri- 

able, slightly sticky and nonplastic; slight 
effervescence; moderately alkaline. 

The A horizon is grayish brown, light brownish gray, 
or light gray. The A horizon is caleareous in some 
places. Buried horizons are in some places. 

Patent soils are near Cabba, Cherry, and Sham soils. 
They are deeper than Cabba soils, and they contain 
more sand and less silt than Cherry soils. Patent soils 
contain more’clay than Sham soils. 

PeB—Patent loam, 3 to 6 percent slopes. This soil is 
on fans and foot slopes. It has a profile similar to the 
one described as representative of the series, but the 
surface layer is thicker. 

Included with this soil in mapping are Patent soils 
that have slopes of 1 to 3 percent; Cherry, Sham, and 
Absher soils on fans and foot slopes; and Cabba soils 
on uplands. 


Runoff is medium, Water erosion is a hazard in 
places where runoff concentrates. Controlling erosion 
and maintaining a good grass cover are the main con- 
cerns of management. 

Most areas of this soil are in native range. Capabil- 
ity unit IIIe—4L; Silty range site. 

PeD—Patent loam, 6 to 15 percent slopes. This soil 
is on fans and foot slopes, It has the profile described 
as representative of the series. 

Included with this soil in mapping are Cabba soils on 
uplands and Cherry soils‘on fans and foot slopes. 

Runoff is medium to rapid. Water erosion and soil 
blowing are severe hazards. Controlling erosion and 
proper range use are the main concerns of manage- 
ment. 

This soil is used mainly for native range. Capability 
unit Vle (Silty) ; Silty range site. 

PsD—Patent-Sham-Gullied land complex, 3 to 15 per- 
cent slopes. This complex is on fans and terraces that 
are undergoing geologic erosion (fig. 10). Gullies that 
are 2 to 20 feet deep and 8 to 15 feet wide dissect 
about 15 percent or more of the mapped areas. Sedi- 
ment from eroding uplands is deposited in spring and 
after heavy rain. 

This complex consists of about 25 percent Patent 
soils, 25 percent Sham soils, and 15 percent Gullied 
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Figure 10.—An arca of Patent-Sham-Gullied land complex, 3 to ee peveent slopes. The soils in this complex are suited to native 
rangeland. 
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land. The rest is Kremlin and Glendive soils on fans 
and terraces. 

Runoff is rapid. Erosion is a severe hazard. Proper 
range use to maintain a good grass cover is the main 
concern of management. 

All areas of this mapping unit are in native range. 
Capability unit VIIe (Silty) ; Patent part in Silty range 
‘site, Sham part in Claypan range site, Gullied land 
part not assigned to a range site. 


Reeder Series 


The Reeder series consists of moderately deep, well 
drained, nearly level to moderately sloping, medium 
textured soils on uplands. These soils formed in ma- 
terial weathered from sandstone or shale. 

In a representative profile the surface layer is dark 
grayish brown loam about 8 inches thick. The subsoil 
is about 18 inches thick. The upper part is grayish 
brown clay loam about 7 inches thick, the middle part 
is brown clay loam about 8 inches thick, and the lower 
part is pale olive loam about 3 inches thick. The under- 
lying material is pale yellow calcareous loam about 12 
inches thick and, below that, light gray soft sandstone. 

Permeability is moderate, and the available water 
capacity is high. Organic-matter content is moderate, 
and fertility is high. 

These soils are used mainly for crops. In some areas 
they are in native range. These soils are well suited 
to cultivated crops, grass, and trees. 

Representative profile of Reeder loam, 3 to 6 percent 
slopes, in a cultivated area 80 feet south and 470 feet 
east of the northwestern corner of sec. 1, T. 134 N., 
R. 99 W. 

Ap—0 to 8 inches; dark grayish brown (10YR 
4/2) loam, very dark brown (10YR 2/2) 
moist; weak medium subangular blocky 
structure parting to moderate medium 
granular; slightly hard, friable, slightly 
sticky and nonplastic; neutral; clear 
smooth boundary. 

B21t—8 to 15 inches; grayish brown (10YR 5/2) 
clay loam, dark brown (10YR 8/8) moist; 
moderate medium prismatic structure 
parting to moderate medium subangular 
blocky; slight hard, friable, slightly 
sticky and slightly plastic; thin clay 
films on faces of peds; neutral; clear 
wavy boundary. 

B22t—15 to 23 inches; brown (10YR 5/3) clay 
loam, dark brown (10YR 4/3) moist; 
moderate coarse and medium prismatic 
structure parting to moderate medium 
subangular blocky; hard, firm, sticky and 
slightly plastic; continuous thin clay films 
on faces of peds; neutral; gradual wavy 
boundary. 

B3—23 to 26 inches; pale olive (SY 6/3) loam, 
olive (5Y 5/3) moist; weak fine pris- 
matic structure parting to moderate 
medium subangular blocky; slightly hard, 
firm, slightly sticky and nonplastic; few 
iron concretions; neutral; gradual wavy 
boundary. 

C1—26 to 38 inches; pale yellow (5Y 7/3 and 7/4) 


loam, olive (5Y 5/8) and light olive 
brown (2.5Y 5/4) moist; weak coarse 
and medium subangular blocky structure; 
slightly hard, firm, slightly sticky and 
nonplastic; slight effervescence; mildly 
alkaline; gradual wavy boundary. 

C2—88 to 60 inches; light gray (5Y 7/2) soft 
sandstone crushing to fine sandy loam, 
olive gray (5Y 5/2) moist; few small 
masses of lime; slight effervescence; 
mildly alkaline. 

The A horizon is dark grayish brown, grayish brown, 
or very dark grayish brown. The B2t horizon is brown, 
dark grayish brown, or grayish brown. 

Reeder soils are on a landscape similar to that of 
Amor, Morton, Sen, Shambo, and Cabba soils. They are 
deeper than Cabba soils, but they are not so deep as 
Shambo soils. Unlike Amor and Sen soils, Reeder soils 
have a Bt horizon. Reeder soils contain more sand and 
less silt than Morton soils. 

ReA—Reeder loam, 1 to 3 percent slopes. This soil 
is on uplands. It has a profile similar to the one de- 
scribed as representative of the series, but the surface 
layer is thicker. 

Included with this soil in mapping are Grassna soils 
in swales and Amor soils on uplands. 

Runoff is medium. Conserving moisture and main- 
taining organic-matter content and fertility are the 
main concerns of management. 

Almost all areas of this soil are cultivated. Capability 
unit IIc—6; Silty range site. 

ReB—Reeder loam, 3 to 6 percent slopes. This soil 
is on uplands. It has the profile described as representa- 
tive of the series. 

Included with this soil in mapping are Amor, Mor- 
ton, and Vebar soils on uplands that make up about 25 
percent of the mapping unit. 

Runoff is medium. Soil blowing and water erosion 
are slight hazards. Conserving moisture and maintain- 
ing fertility are the main concerns of management. 

Almost all areas of this soil are cultivated. Capability 
unit IIe-6; Silty range site. 

ReC—Reeder loam, 6 to 9 percent slopes. This soil is 
on uplands, It has a profile similar to the one described 
as representative of the series, but the surface layer 
is thinner, 

Included with this soil in mapping are small areas 
of Amor, Morton, Vebar, Chama, and Cabba soils on 
uplands. 

Runoff is medium to rapid. Soil blowing and water 
erosion are moderate hazards. Controlling erosion, con- 
serving moisture, and maintaining fertility are the 
main concerns of management. 

Most areas of this soil are cultivated. Capability unit 
IlIe-6; Silty range site. 


Regent Series 


The Regent series consists of moderately deep, well 
drained, nearly level to moderately sloping, moderately 
fine textured soils on uplands. These soils formed in 
soft shale, 

In a representative profile the surface layer is gray- 
ish brown silty clay loam about 6 inches thick. The 
subsoil is grayish brown silty clay about 8 inches thick. 
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The underlying material is light gray calcareous silty 
clay and light gray weathered soft shale. 

Permeability is slow, and the available water capac- 
ity is high. Organic-matter content is moderate, and 
fertility is medium. 

Almost all areas of these soils are used for crops. 
Some areas are in native range. These soils are suited 
to all crops commonly grown in the county. 

Representative profile of Regent silty clay loam, 3 to 
6 percent slopes, in a cultivated field 410 feet south and 
270 feet west of the northeastern corner of sec. 9, T. 
135 N., R. 99 W. 

Ap—0 to 6 inches; grayish brown (10YR 5/2) 
silty clay loam, very dark grayish brown 
(10YR 3/2) moist; weak medium and 
fine granular structure; slightly hard, 
firm, sticky and slightly plastic; mildly 
alkaline; abrupt smooth boundary. 

B2t—6 to 14 inches; grayish brown (10YR 5/2) 
silty clay, very dark grayish brown 
(10YR 3/2) moist; weak coarse pris- 
matic structure parting to strong coarse 
and medium angular blocky; hard, very 
firm, very sticky and plastic; slight effer- 
vescence; mildly alkaline; common thin 
clay films on peds; clear wavy boundary. 

Clca—14 to 36 inches; light gray (5Y 6/1 and 
N 7/0) silty clay, gray (BY 5/1) moist; 
moderate medium angular blocky struc- 
ture; hard, firm, very sticky and plastic; 
strong effervescence; moderately alka- 
line; few fine ironstone concretions; 
strong effervescence; moderately alka- 
line; clear wavy boundary. 

C2—36 to 48 inches; light gray (5Y 6/1) silty 
clay and soft shale, gray (5Y 5/1) moist; 
massive; hard, firm, very sticky and 
very plastic; medium sized soft masses of 
segregated. lime; slight effervescence; 
moderately alkaline; diffuse irregular 
boundary. 

C3—-43 to 60 inches; light gray (5Y 7/1) silty 
clay and soft shale, gray (5Y 5/1) and 
grayish brown (2.5Y 5/2) moist; mas- 
sive; hard, firm, very sticky and plastic; 
moderately alkaline. 

The A horizon is dark grayish brown or grayish 
brown. The B2t horizon is grayish brown, light brown- 
ish gray, or light olive brown. It is silty clay loam, clay 
loam, or silty clay. 

Regent soils are near Grail, Lawther, Moreau, Mor- 
ton, and Rhoades soils. They are not so deep as Grail 
and Lawther soils, and they contain more clay than 
Morton soils. Regent soils lack the columnar structure 
and high content of sodium which Rhoades soils have. 
Unlike Moreau soils, Regent soils have a Bt horizon. 

_ RgA—Regent ailty clay loam, 1 to 3 percent slopes. 
This soil is on uplands. It has a profile similar to the 
one described as representative of the series, but the 
surface layer is thicker. 

Included with this soil in mapping are Morton, 
Moreau, Grail, Cabba, and Belfield soils on uplands. 

Runoff is slow to medium, Conserving moisture and 
maintaining organic-matter content and fertility are 
the main concerns of management. 
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Most areas of this soil are cultivated, Capability unit 
IIc-7; Clayey range site. 

RgB—Regent silty clay loam, 3 to 6 percent slopes. 
This soil is on uplands. It has the profile described as 
representative of the series. 

Included with this soil in mapping are Morton, 
Moreau, Cabba, and Belfield soils on uplands. 

Runoff is medium. Soil blowing and water erosion 
are slight hazards. Controlling erosion, conserving 
moisture, and maintaining fertility are the main con- 
cerns of management. 

Most areas of this soil are cultivated. Capability unit 
IIe-7; Clayey range site. 

RhA—Regent-Rhoades silty clay loams, 1 to 3 per- 
cent slopes. This complex is on uplands. The Rhoades 
soil has a profile similar to the one described.as repre- 
sentative of the series, but the surface layer is silty clay 
loam. There is a pitted microrelief in areas of the 
Rhoades soil. This complex consists of about 75 percent 
Regent soil and 20 percent Rhoades soil. 

Runoff is slow. Salinity and alkalinity and the 
shallow root zone in the Rhoades soil are the main 
limitations to the use of these soils. Maintaining tilth 
and fertility is the main concern of management. 

Most areas of this soil are cultivated. Capability unit 
IlIs-7P; Regent part in Clayey range site, Rhoades 
part in Thin Claypan range site. 

RhC—Regent-Rhoades silty clay loams, 3 to 9 per- 
cent slopes. This complex is on uplands. The Regent 
soil has a profile similar to the one described as repre- 
sentative of the series, but the surface layer is thinner. 
The Rhoades soil has a profile similar to the one de- 
scribed as representative of the series, but the surface 
layer is silty clay loam. There is a pitted microrelief 
in areas of the Rhoades soil. This complex is about 75 
percent Regent soil and 20 percent Rhoades soil. 

Runoff is medium to rapid. Soil blowing and water 
erosion are moderate hazards. Salinity and alkalinity 
and the shallow root zone in the Rhoades soil are the 
chief limitations. Controlling erosion and maintaining 
ph send fertility are the main concerns of manage- 
ment. 

Most areas of these soils are cultivated. Capability 
unit IIIe-7P; Regent part in Clayey range site, 
Rhoades part in Thin Claypan range site. 


Rhame Series 


The Rhame series consists of moderately deep, well 
drained, gently sloping to strongly sloping, moderately 
coarse textured soils on uplands. These soils formed in 
material weathered from soft sandstone. 

In a representative profile the surface layer is gray- 
ish brown fine sandy loam about 5 inches thick. The 
subsoil is about 24 inches thick. The upper part is 
grayish brown fine sandy loam about 10 inches thick, 
and the lower part is light brownish gray fine sandy 
loam about 14 inches thick. The underlying material is 
light gray calcareous fine sandy loam about 6 inches 
thick, pale olive calcareous soft sandstone about 7 
inches thick, and below that, light gray and pale yellow 
soft sandstone. 

Permeability is moderately rapid, and the available 
water capacity is moderate. Organic-matter content is 
moderate, and fertility is medium. 
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These soils are used for range and cultivated crops. 
They are suited to crops commonly grown in the county. 

Representative profile of Rhame fine sandy loam, in 
an area of Rhame-Chinook fine sandy loams, 6 to 9 per- 
cent slopes, in native range 630 feet north and 180 feet 
east of the southwestern corner of sec. 27, T. 183 N., 
R. 106 W. 

A1—0 to 5 inches; grayish brown (10YR 5/2) fine 
sandy loam, very dark grayish brown 
(10Y¥R 3/2) moist; weak medium granu- 
lar structure; soft, friable, slightly sticky 
and nonplastic; neutral; clear smooth 
boundary. 

B2—5 to 15 inches; grayish brown (10YR 5/2) 
fine sandy loam, very dark grayish brown 
(10YR 3/2) moist; weak medium pris- 
matic structure parting to weak medium 
subangular blocky; slightly hard, friable; 
slightly sticky and nonplastic; neutral; 
gradual wavy boundary. 

B38—15 to 29 inches; light brownish gray (2.5Y 
6/2) fine sandy loam, dark grayish brown 
(2.5Y 4/2) moist; weak coarse prismatic 
structure parting to weak medium sub- 
angular blocky; slightly hard, friable, 
slightly sticky and nonplastic; neutral; 
clear wavy boundary. 

C1—29 to 35 inches; light gray (2.5Y 7/2) fine 
sandy loam, grayish brown (2.5Y 5/2) 
moist; weak medium and fine subangular 
blocky structure; slightly hard, friable, 
slightly sticky and nonplastic; many 
threads of segregated lime; strong effer- 
vescence; moderately alkaline; clear 
wavy boundary. 

C2—35 to 42 inches; pale olive (5Y 6/3) soft 
sandstone crushing to fine sandy loam, 
olive (5Y 4/3) moist; hard, firm, slightly 
sticky and slightly plastic; small soft 
masses of segregated lime; strong effer- 
vescence; mildly alkaline; clear wavy 
boundary. 

C38—42 to 60 inches; light gray and pale yellow 
(5Y 7/2 and 7/3) soft bedded sandstone 
that crushes to loamy fine sand, olive 
gray and olive (5Y 5/2 and 5/3) moist; 
soft, friable, nonsticky and nonplastic; 
slight effervescence in the upper part; 
mildly alkaline. 

The B2 horizon is grayish brown, light brownish 
gray, light yellowish brown, or pale brown. 

Rhame soils are near Fleak and Chinook soils. They 
are deeper than Fleak soils, and they are not so deep 
as Chinook soils. 

RkB—Rhame-Chinook fine sandy loams, 3 to 6 per- 
cent slopes. This complex is on uplands. The Rhame 
soil has a profile similar to the one described as repre- 
sentative of the series, but the surface layer is thicker. 
The Chinook soil has the profile described as represen- 
tative of the series. This complex consists of about 55 
percent Rhame soil and 45 percent Chinook soil. 

Included with these soils in mapping are small areas 
of Kremlin and Fleak soils. 

Runoff is slow to medium. Soil blowing is a severe 
hazard. Controlling erosion, conserving moisture, and 


maintaining fertility are the main concerns of manage- 
ment. 

Most areas of these soils are in native range, Capa- 
bility unit I1Ie-8; Sandy range site. 

RkC-Rhame-Chinook fine sandy loams, 6 to 9 per- 
cent slopes. This complex is on uplands. The Rhame 
soil has the profile described as representative of the 
series. The Chinook soil has a profile similar to the one 
described as representative of the series, but the sur- 
face layer is thinner. 

This complex is about 45 percent Rhame soil and 35 
percent Chinook soil. The rest is Kremlin and Fleak 
soils on uplands. 

Runoff is slow to medium. Soil blowing is a serious 
hazard. Controlling erosion and conserving moisture 
are the main concerns of management. 

Almost all areas of these soils are in native range. 
Capability unit [Ve-8 ; Sandy range site. 

RmC—Rhame-Fleak fine sandy loamsa, 6 to 9 percent 
slopes. This complex is on uplands. The Rhame soil has 
a profile similar to the one described as representative 
of the series, but the surface layer is thinner. The Fleak 
soil has a profile similar to the one described as repre- 
sentative of the series, but the surface layer is fine 
sandy loam. 

This complex is about 55 percent Rhame soil and 35 
percent Fleak soil. The rest is Chinook, Kremlin, 
Chanta, and Zeona soils on terraces and fans. 

Runoff is medium. Soil blowing is a severe hazard. 
Controlling erosion and conserving moisture are the 
main concerns of management. 

Almost all areas of these soils are in native range. 
Capability unit IVe-3; Rhame part in Sandy range 
site, Fleak part in Shallow range site. 

RmD—Rhame-Fleak fine sandy loams, 9 to 15 per- 
cent slopes. This complex is on uplands. The Rhame 
soil has a profile similar to the one described as repre- 
sentative of the series, but the surface layer is thinner. 
The Fleak soil has a profile similar to the one described 
as representative of the series, but the surface layer 
is fine sandy loam. This complex consists of about 55 
percent Rhame soil and 35 percent Fleak soil. 

Included with these soils in mapping are small areas 
of ‘Chinook, Kremlin, Chanta, and Zeona soils. 

Runoff is medium. Soil blowing is a severe hazard. 
Control of erosion, conservation of moisture, and main- 
taining a good grass cover are the main concerns of 
management. 

Almost all areas of these soils are in native range. 
Capability unit VIle (Sandy); Rhame part in Sandy 
range site, Fleak part in Shallow range site. 


Rhoades Series 


The Rhoades series consists of deep, moderately well 
drained, nearly level to moderately sloping, medium 
textured, moderately fine textured, and fine textured 
soil on uplands, terraces, and fans. These soils formed 
in alluvium and in material weathered from shale. 

In a representative profile the surface layer is gray- 
ish brown loam about 3 inches thick. The subsoil is 27 
inches thick. The upper part is dark grayish brown 
silty clay loam about 10 inches thick, the middle part 
is grayish brown silty clay loam about 5 inches thick, 
and the lower part is grayish brown calcareous silty 
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clay loam about 12 inches thick. The underlying mate- 
rial is light olive gray calcareous silty clay loam about 
12 inches thick, light gray and pale yellow silty clay 
about 11 inches thick, and below that, pale yellow soft 
shale. 

Permeability is very low, and the available water 
capacity is moderate. Organic-matter content is mod- 
erate, and fertility is low. 

These soils are mostly in range or pasture. In some 
small areas they are cultivated. These soils are not well 
suited to cultivated crops. 

Representative profile of Rhoades loam, in an ‘area 
of Rhoades complex, 1 to 6 percent slopes, in native 
range 880 feet north and 175 feet east of the southwest- 
ern corner of sec, 12, T. 1386 N., R. 100 W. 

A2—0 to 8 inches; grayish brown (10YR 5/2) 
loam, dark grayish brown (10YR 4/2) 
moist ; moderate medium platy structure; 
slightly hard, friable, slightly sticky and 
nonplastic; neutral; abrupt smooth 
boundary. 

B21t—3 to 18 inches; dark grayish brown (10YR 
4/2) silty clay loam, very dark grayish 
brown (10YR 3/2) moist; strong coarse 
columnar structure parting to strong 
medium angular blocky; extremely hard, 
very firm, very sticky and plastic; com- 
mon thin clay films on peds; moderately 
alkaline; gradual wavy boundary. 

B22t—13 to 18 inches; grayish brown (2.5Y 5/2) 
silty clay loam, dark grayish brown 
(2.5Y 4/2) moist; weak coarse prismatic 
structure parting to strong coarse angu- 
lar blocky; extremely hard, very firm, 
very sticky and plastic; few thin clay 
films on face of peds; few gypsum erys- 
tals; bleached sand grains on faces of 
peds; very slight effervescence; strongly 
alkaline; gradual wavy boundary. 

B8acs—18 to 30 inches; grayish brown (2.5Y 5/2) 
silty clay loam, dark grayish brown (2.5Y 
4/2) moist; weak coarse prismatic struc- 
ture parting to moderate coarse and 
medium angular blocky; hard, firm, very 
sticky and plastic; rounded medium sized 
soft masses of segregated lime; many 
small nests of gypsum; strong efferves- 
cence; strongly alkaline; gradual wavy 
boundary. 

Cleacs—30 to 42 inches; light olive gray (5Y 6/2) 
silty clay loam, olive gray and olive (5Y 
5/2 and 4/3) moist; moderate coarse and 
medium angular blocky structure; very 
hard, very firm, very sticky and very 
plastic; many large nests of gypsum; 
violent effervescence; strongly alkaline; 
clear wavy boundary. 

C2cs—42 to 53 inches; light gray and pale yellow 
(25Y 7/2 and 7/8) silty clay, light 
brownish gray and grayish brown (2.5Y 
6/2 and 5/2) moist; massive; extremely 
hard, very firm, very sticky and plastic; 
many large nests of gypsum; many shale 
fragments; strongly alkaline; clear wavy 
boundary. 


C3—538 to 60 inches; pale yellow (2.5Y 8/4) soft 
shale crushing to silty clay loam, light 
ae brown (2.5Y 5/4) moist; slightly 
acid. 

In some places there is a thin Al horizon. The com- 
bined thickness of the Al horizon, where present, and 
the A2 horizon is 1 to 5 inches. The A2 horizon is 
grayish brown or dark grayish brown. It is loam, silt 
loam, fine sandy loam, or clay loam. In some places the 
A2 horizon consists only of uncoated sand grain coat- 
ings on the columns of the B2t horizon. The B2t horizon 
is clay loam, silty clay loam, silty clay, or clay. 

Rhoades soils are near Belfield, Daglum, Savage, 
Morton, and Lawther soils. Unlike Belfield, Lawther, 
Morton, and Savage soils, Rhoades soils have columnar 
structure. They have columnar structure at a shallower 
depth than Daglum soils. 

ReA—Rhoades-Belfield complex, 1 to 3 percent 
slopes. This complex is on uplands, terraces, and fans. 
The Belfield soil has a profile similar to the one de- 
scribed as representative of the series, but the surface 
layer is thinner. Scab spots and a pitted microrelief are 
in areas of these soils. This complex consists of about 
50 percent Rhoades soil and 40 percent Beifield soil. 

Included with these soils in mapping are small areas 
of Daglum, Harriet, and Moreau soils. 

Runoff is slow. Salinity and alkalinity and a shallow 
root zone are the main limitations to the use of these 
soils. Proper range use is the main concern of manage- 
ment. 

Most areas of these soils are in native range. Capa- 
bility unit VIs (Thin Claypan) ; Rhoades part in Thin 
Claypan range site, Belfield part in Clayey range site. 

RsC—-Rhoades-Belfield complex, 3 to 9 percent 
slopes. This complex is on uplands, terraces, and fans. 
The Belfield soil has a profile similar to the one de- 
scribed as representative of the series, but the surface 
layer is thinner. The surface in areas of these soils has 
a pitted microrelief. This complex consists of about 50 
percent Rhoades soil and 35 percent Belfield soil. 

Runoff is medium. Salinity and alkalinity and a 
shallow root zone are the main limitations. Proper 
range use is the main concern of management. 

Almost all areas of these soils are in native range. 
Capability unit VIs (Thin Claypan) ; Rhoades part in 
Thin Claypan range site, Belfield part in Clayey range 
site. 

RxB—Rhoades complex, 1 to 6 percent slopes. This 
complex is on uplands, terraces, and fans. The Rhoades 
soil in this complex has the profile described as repre- 
sentative of the series. The surface has a pitted micro- 
relief and has a scabby appearance. The complex is 
about 70 percent Rhoades soil and 20 percent Daglum 
and Belfield soils. 

Runoff is slow to medium. Salinity and alkalinity and 
low available water capacity are the main limitations. 
Proper range use is the main concern of management. 

Almost all areas of this mapping unit are in native 
range. Capability unit VIs (Thin Claypan) ; Thin Clay- 
pan range site. 


Ringling Series 


The Ringling series consists of shallow, well drained, 
gently sloping, medium textured soils on uplands. These 
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soils formed in material weathered from hard baked 
shale or from porcellanite rocks. 

In a representative profile the surface layer is brown 
channery loam about 4 inches thick. The underlying 
material is reddish gray very channery loam about 6 
aoe thick and, below that, pink hard porcellanite 

eds. 

Permeability is rapid, and the available water capac- 
ity is very low. Organic-matter content and fertility are 
ow. 

These soils are used mostly for native range. They 
are not suited to cultivated crops. 

Representative profile of Ringling channery loam, in 
an area of Searing-Ringling stony loams, 3 to 6 per- 
cent slopes, in native range 800 feet west and 700 feet 
south of the northeastern corner of the northwest 
quarter of sec. 9, T. 185 N., R. 102 W. 

A1—0 to 4 inches; brown (7.5Y 4/2) channery 
loam, dark brown (7.5Y 3/2) moist; 
moderate fine granular structure; soft, 
friable, slightly sticky and nonplastic; 
neutral; clear wavy boundary. 

C1—4 to 10 inches; reddish gray (SYR 5/2) very 
channery loam, dark brown (7.5Y 3/2) 
moist; moderate fine granular structure; 
soft, friable, nonsticky and nonplastic; 
neutral; clear irregular boundary. 

C2—10 to 40 inches; pink (5YR 7/4) porcellanite, 
reddish brown (5YR 4/4) moist; platy 
hard beds with loamy material partially 
filling the voids in the upper part. 

The A horizon is dark brown, brown, or reddish gray. 
The depth to porcellanite is 10 to 20 inches. 

Ringling soils are near Cabba, Brandenburg, and 
Searing soils. Unlike Cabba soils, they are underlain 
by porcellanite. Ringling soils have a thicker A horizon 
than Brandenburg soils, and they are not so deep as 
Searing soils. 

Ringling soils in Slope County are mapped only in 
complex with Searing soils. 


Savage Series 


The Savage series consists of deep, well drained, 
nearly level to gently sloping, moderately fine textured 
soils on terraces, fans, and slopes below higher uplands. 
These soils formed in alluvium. 

In a representative profile the surface layer is dark 
grayish brown silty clay loam about 6 inches thick. 
The subsoil is about 20 inches thick. The upper part 
is grayish brown silty clay about 10 inches thick, and 
the lower part is light yellowish brown calcareous silty 
clay about 10 inches thick. The underlying material is 
light brownish gray calcareous silty clay. 

Permeability is moderately slow, and the available 
water capacity is high. Organic-matter content is mod- 
erate, and fertility is high. 

These soils are well suited to small grain and grass. 
They are used mostly for crops. 

Representative profile of Savage silty clay loam, 1 to 
3 percent slopes, 720 feet west and 400 feet north of the 
southeastern corner of sec. 19, T. 183 N., R. 101 W. 

Ap—0 to 6 inches; dark grayish brown (2.5Y 4/2) 
silty clay loam, very dark grayish brown 
(2.5Y 3/2) moist; moderate medium sub- 


angular blocky structure parting to mod- 
erate medium and fine granular; hard, 
firm, sticky and plastic; neutral; abrupt 
smooth boundary. 

B21t—6 to 16 inches; grayish brown (2.5Y 5/2) 
silty clay, very dark grayish brown 
(2.5Y 3/2) moist; moderate coarse pris- 
matic structure parting to moderate 
coarse and medium angular blocky; very 
hard, very firm, very sticky and very 
plastic; common thin clay films on peds; 
few fine pebbles and scoria fragments: 
mildly alkaline; clear smooth boundary. 

B3ca—16 to 26 inches; light yellowish brown 
(2.5Y 6/8) silty clay, light olive brown 
(2.5Y 5/3) moist; weak coarse prismatic 
structure parting to moderate coarse 
angular blocky; very hard, very firm, 
very sticky and very plastic; strong 
effervescence; mildly alkaline; gradual 
smooth boundary. 

C1ca—26 to 40 inches; light brownish gray (2.5Y 
6/2) silty clay, grayish brown (2.5Y 5/2) 
moist; moderate medium angular blocky 
structure; hard, firm, very sticky and 
plastic; few masses of lime; strong effer- 
vescence; moderately alkaline; gradual, 
wavy boundary. 

C2ca—40 to 60 inches; light brownish gray (2.5Y 
6/2) silty clay, grayish brown (2.5Y 5/2) 
moist; moderate medium angular blocky 
structure; extremely hard, extremely 
firm, very sticky and very plastic; many 
large nests of gypsum: strong efferves- 
cence; moderately alkaline. 

The A horizon is very dark grayish brown or dark 
grayish brown. The B2 horizon is brown, grayish 
brown, or light olive brown. 

Savage soils are near Lawther, Grail, Regent, and 
Farland soils. They are deeper than Regent soils, and 
they contain more clay than Farland soils. Unlike 
Lawther soils, Savage soils have a Bt horizon. They 
have a thinner A horizon than Grail soils. 

SgA—Savage silty clay loam, 1 to 3 percent slopes. 
This soil is on terraces, fans, and foot slopes. It has 
the profile described as representative of the series. 

Included with this soil in mapping are Grail, Far- 
land, and Lawther soils in similar positions on the 
landscape. 

Runoff is slow. Maintaining fertility and conserving 
moisture are the main concerns of management. 

Almost all areas of this soil are cultivated. Capability 
unit IIc-7; Clayey range site. 

SgB—Savage silty clay loam, 3 to 6 percent slopes, 
This soil is on fans, terraces, and foot slopes. It has a 
profile similar to the one described as representative of 
the series, but the surface layer is thinner. 

Runoff is medium. Soil blowing and water erosion are 
slight hazards. Maintaining fertility and conserving 
moisture are the main concerns of management. 

Most areas of this soil are cultivated. Capability unit 
Ile—7; Clayey range site. 

ShA—Savage-Rhoades silty clay loams, 1 to 3 percent 
slopes. This complex is on terraces. The Rhoades soil 
has a profile similar to the one described as representa- 
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tive of the series, but the surface layer is silty clay 
loam. Scab spots and a pitted microrelief are in areas 
of the Rhoades soil. This complex consists of about 70 
percent Savage soil and 25 percent Rhoades soil. 

Runoff is slow. Salinity and alkalinity and the shal- 
low root zone in the Rhoades soil are the main limita- 
tions. Improving tilth, conserving moisture, and 
ieee fertility are the main concerns of manage- 
ment. 

Most areas of these soils are cultivated. Capability 
unit IIIs~7P ; Savage part in Clayey range site, Rhoades 
part in Thin Claypan range site. 


Searing Series 


The Searing series consists of moderately deep, well 
drained, gently sloping, medium textured soils on up- 
lands. These soils formed in material that weathered 
from shale and porcellanite or in clinkers from burned- 
out coal! veins. 

In a representative profile the surface layer is brown 
loam about 6 inches thick. The subsoil is brown loam 
about 11 inches thick. The underlying material is light 
brown calcareous loam about 6 inches thick. Red por- 
cellanite bedrock is below that. 

Permeability is moderate or moderately rapid, and 
the available water capacity is low to moderate. 
Organic-matter content is moderate, and fertility is 
medium. 

These soils are suited to small grain and grass. Most 
areas are cultivated. 

Representative profile of Searing loam, in an area of 
Searing-Ringling stony loams, 3 to 6 percent slopes, in 
native range, 580 feet south and 60 feet east of the 
northwestern corner of sec. 9, T. 185 N., R. 102 W. 

A1—0 to 6 inches; brown (7.5YR 4/2) loam, dark 
brown (7.5YR 3/2) moist; weak medium 
and fine subangular blocky structure; 
soft, friable, slightly sticky and non- 
plastic; about 5 percent coarse frag- 
ments; neutral; clear smooth boundary. 

B2—6 to 17 inches; brown (7.5YR 5/4) loam, dark 
brown (7.5YR 8/4) moist; weak coarse 
prismatic structure parting to moderate 
coarse subangular blocky; soft, friable, 
slightly sticky and nonplastic; about 5 
percent coarse fragments; strong effer- 
vescence; mildly alkaline; clear smooth 
boundary. 

Cica—17 to 23 inches; light brown (7.5YR 6/4) 
loam, brown (7.5YR 4/4) moist; weak 
coarse and medium subangular blocky 
structure; soft, friable, slightly sticky 
and nonplastic; about 15 percent coarse 
fragments; about 5 percent porcellanite 
pebbles 4% inch to 6 inches long; strong 
effervescence ; mildly alkaline; clear wavy 
boundary. 

R—23 to 40 inches; red (2.5YR 5/6) porcellanite; 
fractured plates; some loamy material in 
the cracks; strong effervescence. 

The depth to fractured porcellanite beds is 20 to 40 

. inches. The A horizon is brown, dark brown, or reddish 
brown. It is dominantly loam but is silt loam and clay 
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loam in places. The B2 horizon is brown, dark reddish 
gray, or reddish brown loam or clay loam. 

Searing soils are near Ringling, Brandenburg, and 
Sen soils. They are deeper than Ringling and Branden- 
burg soils, and they contain more sand and less silt 
than Sen soils. y 

S1B-Searing loam, 3 to 6 percent slopes. This soil 
is on uplands. It has a profile similar to the one de- 
scribed as representative of the series, but the surface 
layer is about 3 inches thicker. 

Included with this soil in mapping are Searing soils 
that have slopes of 1 to 3 percent and 6 to 9 percent, 
Belfield and Absher soils on terraces and fans, and 
Ringling soils on uplands. 

Runoff is medium. Soil blowing and water erosion 
are moderate hazards. Controlling erosion, conserving 
moisture, and maintaining fertility are the main con- 
cerns of management. 

Most areas of this soil are cultivated. Capability unit 
IIle-6G; Silty range site. 

SmB—Searing-Ringling stony loams, 3 to 6 percent 
slopes. This complex is on uplands. These soils have the 
profile described as representative of their series. About 
20 percent of the surface is covered by stones and 
clinkers that range from 10 to 40 inches in diameter. 
This complex consists of about 60 percent Searing soil 
and 35 percent Ringling soil. 

Included with these soils in mapping are small areas 
of Chama, Cabbart, Brandenburg, Absher, and 
Rhoades soils. 

Runoff is medium. Stoniness is the main limitation 
to the use of these soils. Proper range use is the main 
concern of management. 

All areas of this soil are in native range. Capability 
unit VIIs (Silty); Searing part in Silty range site, 
Ringling part in Very Shallow range site. 


Sen Series 


The Sen series consists of moderately deep, well 
drained, nearly level to strongly sloping, medium tex- 
tured soils on uplands. These soils formed in calcareous 
siltstone. 

In a representative profile the surface layer is gray- 
ish brown silt loam about 6 inches thick. The subsoil 
is silt loam about 11 inches thick. It is grayish brown 
in the upper part and light yellowish brown in the 
lower part. The underlying material is pale yellow cal- 
careous silt loam about 6 inches thick, white calcareous 
silt loam about 11 inches, and below that, pale yellow 
and pale olive soft sedimentary beds. 

Permeability is moderate, and the available water 
capacity is high. Organic-matter content is moderate, 
and fertility is medium, 

These soils are well suited to small grain and grass. 
They are mostly cultivated. In a few small areas they 
are in native grass. 

Representative profile of Sen silt loam, 3 to 6 percent 
slopes, in a cultivated field 650 feet south and 180 feet 
west of the northeastern corner of the southeast quar- 
ter of sec. 36, T. 186 N., R. 99 W. 

Ap—O to 6 inches; grayish brown (10YR 5/2) silt 
loam, very dark grayish brown (10YR 
3/2) moist; moderate medium granular 
structure; slightly hard, friable, slightly 
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sticky and nonplastic; neutral; abrupt 
smooth boundary. 

B21—6 to 10 inches; grayish brown (10YR 5/2) 
silt loam, very dark grayish brown 
(10YR 3/2) moist; weak coarse pris- 
matic structure parting to. moderate 
coarse and medium subangular blocky; 
slightly hard, friable, slightly sticky and 
nonplastic; neutral; clear wavy bound- 


ary. 

B22—10 to 17 inches; light yellowish brown (2.5Y 
6/3) silt loam, olive brown (2.5Y 4/8) 
moist; moderate coarse prismatic struc- 
ture parting to moderate medium sub- 
angular blocky; slightly hard, friable, 
sticky and slightly plastic; mildly alka- 
line; clear wavy boundary. ; 

Clea—17 to 23 inches; pale yellow (2.5Y 7/3) silt 
loam, light olive brown (2.5Y 5/4) moist; 
weak coarse prismatic’ structure parting 
to moderate medium subangular blocky ; 
slightly hard, friable, sticky and slightly 
plastic; rounded medium sized soft 
masses of segregated lime; violent effer- 
vescence; mildly alkaline; clear wavy 
boundary. 

C2—28 to 34 inches; white (2.5YR 8/2) silt loam, 
light yellowish brown (2.5Y 6/4) moist; 
weak medium subangular blocky struc- 
ture; slightly hard, friable, sticky and 
slightly plastic; many small concretions 
of iron: strong effervescence; moderately 
alkaline; clear wavy boundary. 

C8—34 to 39 inches; pale yellow (5Y 7/3) soft 
beds crushing to loam, pale olive (5Y 
7/3) moist; weak coarse platy structure; 
soft, friable, slightly sticky and non- 
plastic; slight effervescence; moderately 
alkaline; abrupt smooth boundary. 

C4—39 to 60 inches; pale olive (5Y 6/3) stratified 
soft beds crushing to loam and fine sandy 
loam, pale yellow (5Y 7/3) and light 
yellowish brown (2.5Y 6/4) moist; mas- 
sive: soft, very friable, nonsticky and 
nonplastic; very slight effervescence; 
moderately alkaline. 

The A horizon is dark grayish brown or grayish 
brown, The B2 horizon is grayish brown, light brown- 
ish gray, light yellowish brown, or brown. It is silt 
loam or loam. 

Sen soils are near Cabba, Chama, Golva, and Morton 
soils. They are deeper than Cabba soils, and they are 
not so deep as Golva soils. Sen soils lack the Bt horizon 
which Morton soils have, and they have horizons in 
which calcium has accumulated at a greater depth than 
Chama soils. 

SnA—Sen silt loam, 1 to 3 percent slopes. This soil 
is on uplands. It has a profile similar to the one de- 
scribed as representative of the series, but the surface 
layer is thicker. 

Included with this soil in mapping are Sen soils that 
have a lighter colored surface layer. 

Runoff is slow, Conserving moisture and maintaining 
fertility are the main concerns of management. 


Almost all areas of this soil are cultivated. Capability 
unit Ic-6; Silty range site. 

SnB—Sen silt loam, 3 to 6 percent slopes. This soil 
is on uplands. It has the profile described as representa- 
tive of the series. 

Included with this soil in mapping are Sen soils that 
have a lighter colored surface layer than this Sen soil. 

Runoff is medium. Soil blowing is a slight hazard. 
Controlling erosion, conserving moisture, and main- 
taining fertility are the main concerns of management. 

Almost all areas of this soil are cultivated. Capability 
unit IIle-6; Silty range site. 

SnC—Sen silt loam, 6 to 9 percent slopes. This soil 
is on uplands, It has a profile similar to the one de- 
scribed as representative of the series, but the surface 
layer is thinner. 

Included with this soil in mapping are Sen soils that 
have a lighter colored surface layer than this Sen soil. 

Runoff is medium to rapid. Soil blowing and water 
erosion are moderate hazards. Controlling erosion, 
maintaining fertility, and conserving moisture are the 
main concerns of management. 

Most areas of this soil are cultivated. Capability 
unit IJJe—6; Silty range site. 

SoB—Sen-Golva silt loams, 3 to 6 percent slopes. 
This complex is on uplands and fans and in swales. The 
Sen soil has a profile similar to the one described as 
representative of the series, but the surface layer and 
subsoil are lighter colored. This complex consists of 
about 55 percent Sen soil and 40 percent Golva soil. 

Included with these soils in mapping are small areas 
of Chama and Grassna soils. 

Runoff is medium. Soil blowing is a slight hazard. 
Conserving moisture and maintaining fertility are the 
main concerns of management. 

Most areas of these soils are cultivated. Capability 
unit IIe-6; Silty range site. 

SoC—Sen-Golva silt loams, 6 to 9 percent slopes. 
This complex is on uplands and fans and in swales. The 
Sen soil has a profile similar to the one described as 
representative of the series, but the surface layer and 
subsoil are lighter colored. The Golva soil has a profile 
similar to the one described as representative of the 
series, but the surface layer is thinner. This complex 
consists of about 50 percent Sen soil and 35 percent 
Golva soil. 

Included with these soils in mapping are small areas 
of Chama and Grassna soils. 

Runoff is medium. Soil blowing and water erosion 
are moderate hazards. Controlling erosion, conserving 
moisture, and maintaining fertility are the main con- 
cerns of management, 

Most areas of these soils are cultivated. Capability 
unit IIIe—6; Silty range site. 

SrD—Sen and Amor soils, 9 to 15 percent slopes. 
This mapping unit is an undifferentiated group of soils 
on uplands. Some areas consists of nearly all Sen soils, 


and some consist of nearly all Amor soils. The surface 


layer ranges from loam to silt loam, These soils have a 
profile similar to the one described as representative of 
their series, but the surface layer is thinner. 
Included in mapping are Sen and Amor soils that 
have a lighter colored surface layer and subsoil. 
Runoff is rapid. Water erosion and soil blowing are 
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moderate hazards. Controlling erosion and conserving 
moisture are the main concerns of management. 

Most areas of these soils are in native range. Capabil- 
ity unit IVe—6; Silty range site. 


Sham Series 


The Sham series consists of deep, well drained, nearly 
level to strongly sloping, medium textured soils on fans 
and terraces. These soils formed in stratified local] al- 
luvium. 

In a representative profile the surface layer is gray- 
ish brown loam about 3 inches thick. The underlying 
material is grayish brown loam about 3 inches thick 
and, below that, light brownish gray stratified fine 
sandy loam, loam, silt loam, and silty clay loam. 

Permeability is slow, and the available water ca- 
pacity is moderate. Organic-matter content is low, and 
fertility is medium. 

These soils are used mainly for native range. They 
are not suited to cultivated crops. 

Representative profile of Sham loam, in an area of 
Sham complex, 1 to 9 percent slopes, in native range 
350 feet west and 570 feet north of the southeastern 
corner of the northeast quarter of sec. 32, T. 183 N 
R. 105 W. 

Al—O0 to 3 inches; grayish brown (2.5Y 5/2) 
loam, very dark grayish brown (2.5Y 
3/2) moist; weak medium subangular 
blocky structure parting to weak medium 
and fine granular; slightly hard, friable, 
slightly sticky and nonplastic; mildly al- 
kaline; clear smooth boundary. 

C1—3 to 6 inches; grayish brown (2.5Y 5/2) 
loam, dark grayish brown (2.5Y 4/2) 
moist; weak medium subangular blocky 
structure; very hard, friable, slightly 
sticky and nonplastic; strongly alkaline; 
clear wavy boundary. 

C2—6 to 17 inches; light brownish gray (2.5Y 
6/2) fine sandy loam, grayish brown 
(2.5Y 5/2) moist; weak coarse and me- 
dium platy structure; hard, very friable, 
nonsticky and nonplastic ; strong efferves- 
cence; strongly alkaline; abrupt smooth 
boundary. 

C3—17 to 24 inches; light brownish gray (2.5Y 
6/2) loam, grayish brown (2.5Y 5/2) 
moist; massive; extremely hard, firm, 
slightly sticky and slightly plastic; small 

’ masses of segregated lime; strong effer- 
vescence; strongly alkaline; gradual 
wavy boundary. 

C4—24 to 60 inches; light brownish gray (2.5Y 
6/2) stratified silt loam, silty clay loam, 
and fine sandy loam, dark grayish brown 
(2.5Y 4/2) moist; massive; very hard, 
friable, slightly sticky and slightly plas- 
tic; small masses of segregated lime: 
strong effervescence; strongly alkaline. 

The A horizon is brown, grayish brown, or light 
brownish gray. The C horizon is stratified loam, silt 
loam, or fine sandy loam. Stratified layers are 1 inch to 


”? 
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4 inches thick, and they are finer textured or coarser 
textured in some places. 

Sham soils are near Patent and Absher soils. Sham 
soils contain less clay than these soils, and they lack 
the columnar structure which Absher soils have. 

SsC-—-Sham complex, 1 to 9 percent slopes. This com- 
plex is on fans and terraces. The Sham soil in this 
complex has the profile described as representative of 
the series. 

This complex is about 70 percent Sham soil. The rest 
is Glendive, Patent, Absher, Benz, and Ekalaka soils 
on fans and terraces. 

Runoff is medium to rapid. Water erosion is a serious 
hazard. Maintaining a good grass cover is the main 
concern of management. 

Almost all areas of this complex are in grass. Capa- 
bility unit VIe (Claypan) ; Claypan range site. 


Shambo Series 


The Shambo series consists of deep, well drained, 
nearly level to gently sloping, medium textured soils on 
terraces and fans in stream valleys. These soils formed 
in alluvium. 

In a representative profile the surface layer is dark 
grayish brown loam about 9 inches thick. The subsoil 
is about 17 inches thick. The upper part is brown loam 
about 13 inches thick, and the lower part is grayish 
brown loam about 4 inches thick. The underlying ma- 
terial is light gray calcareous loam about 15 inches 
thick, light brownish gray gravelly sandy loam about 
6 inches thick; and below that, light olive gray loamy 
fine sand. 

Permeability is moderate over moderately rapid, and 
the available water capacity is high. Organic-matter 
content is moderate, and fertility is high. 

These soils are used for crops, hay, pasture, and 
native range. They are suited to cultivated crops com- 
monly grown in the county. In some areas they are 
suited to irrigation. 

Representative profile of Shambo loam, 1 to 3 per- 
cent slopes, in cropland 910 feet west and 60 feet north 
oe southeastern corner of sec. 20, T. 133 N., R. 
1 

Ap—0 to 6 inches; dark grayish brown (10YR 
4/2) loam, very dark grayish brown 
(10YR 3/2) moist; moderate medium 
granular structure; slightly hard, friable, 
slightly sticky and nonplastic; neutral; 
abrupt smooth boundary. 

A12—6 to 9 inches; dark grayish brown (10YR 
4/2) loam, very dark grayish brown 
(10YR 3/2) moist; moderate coarse and 
medium subangular blocky structure; 
slightly hard, friable, slightly sticky and 
nonplastic; neutral; clear wavy bound- 


ary. 

B2—9 to 22 inches; brown (10YR 5/8) loam, dark 
grayish brown (10YR 4/2) moist; mod- 
erate coarse and medium subangular 
blocky structure parting to moderate me- 
dium subangular blocky; slightly hard, 
friable, slightly sticky and nonplastic; 
mildly alkaline; gradual wavy boundary. 
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B8—22 to 26 inches; grayish brown (10YR 5/2) 
loam, dark grayish brown (10YR 4/2) 
moist; weak coarse subangular blocky 
structure parting to weak thick platy; 
slightly hard, friable, slightly sticky and 
nonplastic; about 5 percent coarse frag- 
ments; rounded small soft masses of seg- 
regated lime; moderately alkaline; clear 
wavy boundary. 

Clca—26 to 41 inches; light gray (2.5Y 72) loam, 
grayish brown (2.5Y 5/2) moist; weak 
coarse subangular blocky structure part- 
ing to moderate thick platy ; slightly hard, 
friable, slightly sticky and nonplastic; 
about 10 percent coarse fragments; 
rounded medium sized soft masses of 
segregated lime; violent effervescence; 
moderately alkaline; clear wavy bound- 


ary. 

JIiC2—41 to 47 inches; light brownish gray (2.5Y 
6/2) gravelly sandy loam, dark grayish 
brown (2.5Y 4/2) moist; weak coarse 
subangular blocky structure; soft, very 
friable, nonsticky and nonplastic; strong 
effervescence; moderately alkaline; clear 
wavy boundary. 

TIC3—47 to 60 inches; light olive gray (5Y 6/2) 
loamy fine sand, olive (5Y 5/3) moist; 
single grained; loose, very friable, non- 
sticky and nonplastic; few small pebbles; 
strong effervescence ; moderately alkaline. 

The A horizon is dark grayish brown or grayish 
brown. The B2 horizon is loam, silt loam, or clay loam. 
The depth to gravel and sand is 40 to 60 inches. 

Shambo soils are near Arnegard, Amor, Belfield, 
Reeder, and. Stady soils. They are deeper than Amor 
and Reeder soils, and they lack the Bt horizon which 
Belfield soils have. Shambo soils have a thinner A ho- 
rizon than Arnegard soils, and they contain less sand 
and gravel in the IIC horizon than Stady soils. 

StAa—Shambo loam, 1 to 3 percent slopes. This soil 
is on terraces and fans. It has the profile described as 
representative of the series. 

Included with this soil in mapping are Amor, Gelva, 
and Stady soils on terraces and fans. 

Runoff is slow. Conserving moisture and maintaining 
fertility are the main concerns of management. 

Most areas of this soil are cultivated. Some areas are 
suited to irrigation. Capability unit IIc-6; Silty range 
site. 

StB—Shambo loam, 3 to 6 percent slopes. This soil 
is on terraces and fans. It has a profile similar to the 
one described as representative of the series, but the 
surface layer is thinner. 

Included with this soil in mapping are Amor, Golva, 
and Stady soils on terraces and fans. 

Runoff is slow to medium. Soil blowing and water 
erosion are slight hazards. Conserving moisture and 
maintaining fertility are the main concerns of manage- 
ment. 

Most areas of this soil are cultivated. Capability unit 
IIe—6; Silty range site. 


Stady Series 


The Stady series consists of deep, well drained, 
nearly level to moderately sloping, medium textured 
soils on terraces. These soils formed in alluvium. 

In a representative profile the surface layer is dark 
grayish brown loam about 6 inches thick. The subsoil 
is about 12 inches thick. The upper part is brown loam 
about 6 inches thick, the middle part is grayish brown 
loam about 3 inches thick, and the lower part is light 
brownish gray calcareous loam about 3 inches thick. 
The underlying material is light brownish gray ecal- 
careous loam about 11 inches thick, light brownish gray 
sand and gravel about 13 inches thick, and below that, 
light yellowish brown sand and gravel. 

Permeability is moderate in the upper layers and 
very rapid in the sand and gravel layers. The available 
water capacity is low. Organic-matter content is mod- 
erate, and fertility is medium. 

These soils are used for crops, pasture, range, and 
hay. They are suited to crops commonly grown in the 
county, In some areas they are suited to irrigation. 

Representative profile of Stady loam, 1 to 3 percent 
slopes, in a cultivated field 115 feet east and 220 feet 
north of the southwestern corner of sec. 35, T. 133 N., 
R. 100 W. 

Ap—0 to 6 inches; dark grayish brown (10YR 
4/2) loam, very dark grayish brown 
(10YR 3/2) moist; moderate fine granu- 
lar structure; soft, friable, nonsticky and 
nonplastic; neutral; abrupt smooth 
boundary. 

B21—6 to 12 inches; brown (10YR 5/8) loam, 
dark brown (10YR 3/3) moist; strong 
coarse prismatic structure parting to 
moderate medium subangular blocky; 
soft, friable, slightly sticky and slightly 
plastic; thin clay films on faces of peds; 
neutral; gradual smooth boundary. 

B22—12 to 15 inches; grayish brown (10YR 5/2) 
loam, dark grayish brown (10YR 4/2) 
moist; moderate coarse prismatic struc- 
ture; soft, friable, slightly sticky and 
slightly plastic; neutral; clear wavy 
boundary. 

B38ca—15 to 18 inches; light brownish gray (2.5Y 
6/2) loam, dark grayish brown (2.5Y 
4/2) moist; weak coarse prismatic struc- 
ture parting to moderate coarse and me- 
dium subangular blocky; soft, friable, 
slightly sticky and slightly plastic; strong 
effervescence ; mildly alkaline; clear wavy 
boundary. 

C1lca—18 to 29 inches; light brownish gray (2.5Y 
6/2) loam, dark grayish brown (2.5Y 
4/2) moist; weak coarse prismatic struc- 
ture parting to weak coarse subangular 
blocky; soft, friable, slightly sticky and 
nonplastic; common soft masses of lime; 
violent effervescence; moderately alka- 
line; clear wavy boundary. 

IiC2ca—29 to 42 inches; light brownish gray 
(2.5Y 6/2) sand and gravel, grayish 
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brown (2.5Y 5/2) moist; single grained; 
loose, nonsticky and nonplastic; crust of 
lime on bottom of pebbles; violent effer- 
vescence; moderately alkaline; gradual 
wavy boundary. 

IIC3—42 to 60 inches; light yellowish brown 
(10YR 6/4) sand and gravel, dark yel- 
lowish brown (10YR 4/4) moist; single 
grained ; loose, nonsticky and nonplastic; 
erong effervescence; moderately alka- 
ine. 

The A horizon is dark grayish brown or grayish 
brown. The B2 horizon is grayish brown, dark grayish 
brown, light brownish gray, or brown. It is loam or silt 
loam. The depth to gravel and sand is 20 to 40 inches. 

Stady soils are on a landscape similar to that of 
Manning, Shambo, and Wabek soils. They are deeper 
to sand and gravel than Wabek soils, and they contain 
more sand and gravel in the IIC horizon than Shambo 
soils. Stady soils contain more clay above the IIC ho- 
rizon than Manning soils. 

SyA—Stady loam, 1 to 3 percent slopes. This soil is 
on terraces. It has the profile described as representa- 
tive of the series. 

Included with this soil in mapping are Manning, 
Shambo, and Parshall soils on terraces. 

Runoff is slow. Soil blowing is a moderate hazard. 
Controlling erosion, conserving moisture, and main- 
taining fertility are the main concerns of management. 

Most areas of this soil are cultivated. Capability unit 
IITs—6G ; Silty range site, 

SyB—Stady loam, 3 to 6 percent slopes. This soil is 
on terraces. It has a profile similar to the one described 
as representative of the series, but the surface layer 
is thinner. 

Included with this soil in mapping are Shambo, Par- 
shall, and Reeder soils on terraces, 

Runoff is slow to medium. Soil blowing is a moderate 
hazard, Controlling erosion and conserving moisture 
are the main concerns of management. 

Most areas of this soil are cultivated. Capability unit 
IIIe-6G; Silty range site. 

5zC—Stady and Manning soils, 6 to 9 percent slopes. 
This mapping unit is an undifferentiated group of soils 
on terraces. These soils have a profile similar to the 
one described as representative of their series, but the 
surface layer is thinner. The surface layer ranges from 
fine sandy loam to loam. 

Some areas consist of nearly all Stady soils, and some 
areas consist of only Manning soils. Included in map- 
ping with these soils are Wabek soils. 

Runoff is medium. Soil blowing and erosion are seri- 
ous hazards, Controlling erosion and conserving mois- 
ture are the main concerns of management. 

Most areas of these soils are cultivated. Capability 


unit [Ve-6G; Stady part in Silty range site, Manning © 


part in Sandy range site. 


Tally Series 


The Tally series consists of deep, well drained, nearly 
level to moderately sloping, moderately coarse textured 


soils on fans, terraces, and uplands. These soils formed 
in alluvium or windblown sediment. 

In a representative profile the surface layer is dark 
grayish brown fine sandy loam about 10 inches thick. 
The subsoil is grayish brown fine sandy loam about 8 
inches thick. The underlying material is light brownish 
gray calcareous fine sandy loam about 24 inches thick 
and, below that, light gray loamy fine sand. 

Permeability is moderately rapid or rapid, and the 
available water capacity is moderate. Organic-matter 
content is moderate, and fertility is medium. 

These soils are used mainly for crops, hay, and pas- 
ture. They are suited to cultivated crops, trees, and 
grasses commonly grown in the county. In some areas 
they are suited to irrigation. 

Representative profile of Tally fine sandy loam, 1 to 
3 percent slopes, in cropland, 135 feet south and 200 
feet east of the northwest corner of the northeast 
quarter of sec. 29, T. 183 N., R. 100 W. 

Ap—0 to 7 inches; dark grayish brown (10YR 
4/2) fine sandy loam, very dark grayish 
brown (10YR 3/2) moist; weak fine 
granular structure; soft,. very friable, 
nonsticky and nonplastic; neutral ; abrupt 
smooth boundary. 

A12—7 to 10 inches; dark grayish brown (10YR 
4/2) fine sandy loam, very dark grayish 
brown (10YR 38/2) moist; weak coarse 
subangular blocky structure: soft, very 
friable, nonsticky and nonplastic; neu- 
tral; clear wavy boundary. 

B2—10 to 18 inches; grayish brown (10YR 5/2) 
fine sandy loam, dark grayish brown 
(LOYR 4/2) moist; weak coarse pris- 
matic structure parting to weak coarse 
subangular blocky; soft, very friable, 
nonsticky and nonplastic; neutral; grad- 
ual wavy boundary. 

Clca—18 to 29 inches; light brownish gray (2.5Y 
6/2) fine sandy loam, dark grayish brown 
(2.5Y 4/2) moist; weak coarse prismatic 
structure; soft, very friable, nonsticky 
and nonplastic; strong effervescence; 
neutral; gradual wavy boundary. 

C2ca—-29 to 42 inches; light brownish gray (2.5Y 
6/2) fine sandy loam, dark grayish brown 
(2.5Y 4/2) moist; weak coarse subangu- 
lar blocky structure; soft, very friable, 
nonsticky and nonplastic; few small 
masses of lime; strong effervescence; 
neutral; clear wavy boundary. 

C2—42 to 60 inches; light gray (BY 7/2) loamy 
fine sand, olive (5Y 5/3) moist; single 
grained; soft, loose, nonsticky and non- 
plastic; strong effervescence ; mildly alka- 
line. 

The A horizon is dark grayish brown or grayish 
brown. The B2 horizon is grayish brown or brown fine 
sandy loam or sandy loam. 

Tally soils are on a landscape similar to that of De- 
sart, Flasher, Parshall, and Vebar soils. They do not 
have columnar structure, which Desart soils have, and 
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they are deeper than Flasher and Vebar soils. Tally 
soils have a thinner B horizon than Parshall soils. 

TaA—tTally fine sandy loam, 1 to 3 percent slopes. 
This soil is on fans and terraces. It has the profile de- 
scribed as representative of the series. 

Included in mapping are Ekalaka, Parshall, Man- 
ning, and Vebar soils on fans and terraces. 

Runoff is slow. Soil blowing is a moderate hazard. 
Controlling erosion, conserving moisture, and main- 
taining fertility are the main concerns of management. 

Most areas of this soil are cultivated. Capability unit 
IIIe-3 ; Sandy range site. 

TaB—tTally fine sandy loam, 3 to 6 percent slopes. 
This soil is on fans and terraces. It has a profile similar 
to the one described as representative of the series, but 
the surface layer is thinner. 

Included with this soil in mapping are Ekalaka, Par- 
shall, Vebar, and Manning soils on fans and terraces. 

Runoff is slow. Soil blowing is a moderate hazard. 
Controlling erosion and conserving moisture are the 
main concerns of management. 

Most areas of this soil are cultivated. Capability unit 
IIIe-3 ; Sandy range site. 


Telfer Series 


The Telfer series consists of deep, excessively 
drained, nearly level to moderately sloping, coarse tex- 
tured soils on terraces and uplands. These soils formed 
in wind- and water-deposited materials. 

In a representative profile the surface layer is brown 
loamy fine sand about 7 inches thick. Below this is a 
transitional layer of brown loamy fine sand about 6 
inches thick. The underlying material is light yellowish 
brown fine sand. 

Permeability is rapid, and the available water capac- 
ity is low. Organic-matter content is moderate, and 
fertility is low. 

These soils are used for crops, hay, and pasture. They 
are best suited to grasses. 

Representative profile of Telfer loamy fine sand, in 
an area of Telfer-Lihen loamy fine sands, 6 to 9 percent 
slopes, in grassland 60 feet west and 290 feet north of 
the southeastern corner of the northeast quarter of 
sec. 32, T. 185 N., R. 100 W. 

Al—0 to 7 inches; brown (10YR 4/3) loamy fine 
sand, dark brown (10YR 3/3) moist; 
weak medium subangular blocky . struc- 
ture; soft, very friable, nonsticky and 
nonplastic; neutral; clear smooth bound- 


ary. 

AC—7 to 18 inches; brown (10YR 5/3) loamy 
fine sand, dark brown (10YR 3/3) moist; 
weak medium subangular blocky struc- 
ture; soft, very friable, nonsticky and 
nonplastic; neutral; gradual smooth 
boundary. 

C—18 to 60 inches; light yellowish brown (2.5Y 
6/4) fine sand, light olive brown (2.5Y 
5/4) moist; single grained; loose, very 
eae nonsticky and nonplastic; neu- 
ral. 

The A horizon ranges from loamy sand to sandy loam 
but is dominantly loamy fine sand. In some places soft 
sandstone is at a depth of more than 40 inches. 


Telfer soils are near Lihen, Vebar, and Tally soils. 
Telfer soils have a thinner A horizon than Lihen soil, 
they are deeper than Vebar soils, and they contain 
more sand than Tally soils. 

TeB—-Telfer-Lihen loamy fine sands, 1 to 6 percent 
slopes. This complex is on terraces and uplands. The 
soils have a profile similar to one described as repre- 
sentative of their series, but the surface layer is thicker. 
This complex consists of about 55 percent Telfer soil 
and 40 percent Lihen soil. 

Included with these soils in mapping are small areas 
or Vebar.and Flasher soils. 

Runoff is slow. Soil blowing is a severe hazard. Con- 
trolling erosion and conserving moisture are the main 
concerns of management. 

Most areas of these soils are in pasture. Capability 
unit IVe-2; Sands range site. 

TeC_Telfer-Lihen loamy fine sands, 6 to 9 percent 
slopes. This complex is on terraces and uplands. The 
soils have the profile described as representative of 
their series. The complex consists of about 60 percent 
Telfer soil and 35 percent Lihen soil. 

Included with these soils in mapping are small areas 
of Flasher and Vebar soils. 

Runoff is slow. Soil blowing is a very severe hazard. 
Maintaining a good grass cover is the main concern of 
management. 

Almost all areas of these soils are in native range 
and grass. Capability unit Vile (Sands); Sands range 
site. 


Vebar Series 


The Vebar series consists of moderately deep, well 
drained, gently sloping to strongly sloping, moderately 
coarse textured soils on uplands. These soils formed in 
material weathered from soft sandstone. 

In a representative profile the surface layer is dark 
grayish brown fine sandy loam about 7 inches thick. 
The subsoil is fine sandy loam about 20 inches thick. It 
is light olive brown in the upper 8 inches and grayish 
brown in the lower 12 inches. The underlying material 
is light brownish gray calcareous fine sandy loam about 
11 inches thick and, below that, light brownish gray 
and pale olive soft sandstone. 

Permeability is moderately rapid, and the available 
water capacity is low to moderate. Organic-matter 
content is moderate, and fertility is medium. 

Vebar soils are used for crops, hay, and pasture. 
They are suited to cultivated crops commonly grown 
in the county. 

Representative profile of Vebar fine sandy loam, in 
an area of Vebar-Tally fine sandy loams, 3 to 6 percent 
slopes, in cropland 50 feet east and 570 feet south of 
the northwestern corner of the southwest quarter of 
sec. 25, T. 184 N., R. 98 W. 

Ap—0 to 7 inches; dark grayish brown (10YR 
4/2) fine sandy loam, very dark grayish 
brown (10YR 3/2) moist; weak medium 
and fine granular structure; soft, friable, 
nonsticky and nonplastic; mildly alkaline; 
abrupt smooth boundary. 

B2—7 to 15 inches; light olive brown (2.5Y 5/4) 
fine sandy loam, dark brown (10YR 3/3) 
moist; moderate coarse and medium pris- 
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matic structure parting to moderate me- 
dium subangular blocky; soft, friable, 
nonsticky and nonplastic; neutral; grad- 
ual wavy boundary. 

B8—15 to 27 inches; grayish brown (2.5Y 5/2) 
fine sandy loam, dark grayish brown 
(2.5¥ 4/2) moist; weak coarse subangu- 
lar blocky structure; soft, friable, non- 
sticky and nonplastic; neutral; gradual 
wavy boundary. 

Clca—27 to 36 inches; light brownish gray (2.5Y 
6/2) fine sandy loam, dark grayish brown 
(2.5Y 4/2) moist; weak coarse subangu- 
lar blocky structure; soft, friable, non- 
sticky and nonplastic; small masses of 
lime; strong effervescence; mildly alka- 
line; gradual wavy boundary. 

C2—36 to 50 inches; light brownish gray (2.5Y 
6/2) soft sandstone crushing to fine sandy 
loam, dark grayish brown (2.5Y 4/2) 
moist; massive; soft, friable, nonsticky 
and nonplastic; small masses of lime; 
strong effervescence; mildly alkaline; dif- 
fuse wavy boundary. 

C3—50 to 60 inches; pale olive (5Y 6/3) soft sand- 
stone crushing to fine sandy loam, olive 
(5Y 5/3) moist; massive; soft, friable, 
nonsticky and nonplastic; slight effer- 
vescence; mildly alkaline. 

The A horizon is very dark grayish brown or dark 
grayish brown. The B2 horizon is light olive brown, 
grayish brown, light brownish gray, or brown. The 
depth to soft sedimentary sandstone is 20 to 40 inches. 

Vebar soils are on a landscape similar to that of 
Flasher, Parshall, Tally, Lihen, and Telfer soils. Vebar 
soils are deeper than Flasher soils, but they are not so 
deep as Parshall, Tally, Lihen, and Telfer soils. 

ViC—Vebar-Flasher fine sandy loams, 3 to 9 percent 
slopes. This complex is on uplands. The Flasher soil 
has a profile similar to the one described as representa- 
ae of the series, but the surface layer is fine sandy 
oam, 

This complex consists of about 65 percent Vebar soil 
and 25 percent Flasher soil. The rest is Telfer, Ekalaka, 
and Amor soils on uplands. 

Runoff is slow to medium. Soil blowing is a serious 
hazard. Controlling erosion and conserving moisture 
are the main concerns of management. 

Most areas of these soils are cultivated. Capability 
unit [Ve-3; Vebar part in Sandy range site, Flasher 
part in Shallow range site. 

VfD—Vebar-Flasher fine sandy loams, 9 to 15 per- 
eent slopes. This complex is on uplands. The Vebar soil 
has a profile similar to the one described as representa- 
tive of the series, but the surface layer is thinner. The 
Flasher soil has a profile similar to the one described 
as representative of the series, but the surface layer is 
fine sandy loam. 

This complex consists of about 55 percent Vebar soil 
and 380 percent Flasher soil. The rest is Lihen, Lefor, 
and Parshall soils on uplands. 

Runoff is medium, Water erosion and soil blowing 
are severe hazards. Controlling erosion and proper 
range use are the main concerns of management. 

Most areas of these soils are in native range. Capa- 
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bility unit VIle (Sandy); Vebar part in Sandy range 
site, Flasher part in Shallow range site. 

VrB—Vebar-Tally fine sandy loams, 3 to 6 percent 
slopes. This complex is on uplands. The Vebar soil has 
the profile described as representative of the series. 

This complex consists of about 60 percent Vebar soil 
and 25 percent Tally soil. The rest is Sen, Amory, 
Flasher, and Arnegard soils on uplands. 

Runoff is medium. Soil blowing is a moderate hazard. 
Controlling erosion, conserving moisture, and main- 
taining fertility are the main concerns of management. 

Most areas of these soils are cultivated. Capability 
unit [IIe-3; Sandy range site. 

VrC—Vebar-Tally fine sandy loams, 6 to 9 percent 
slopes. This complex is on uplands, fans, and terraces. 
These soils have a profile similar to the one described 
as representative of their series, but the surface layer 
is thinner. This complex consists of about 70 percent 
Vebar soil and 20 percent Tally soil. 

Runoff is medium. Soil blowing is a severe hazard. 
Controlling erosion and conserving moisture are the 
main concerns of management. 

Most areas of these soils are cultivated. Capability 
unit IVe-38; Sandy range site. 


Wabek Series 


The Wabek series consists of shallow over sand and 
gravel, excessively drained, gently sloping to moder- 
ately steep, medium textured soils on outwash plains 
and terraces. These soils formed in gravelly alluvium. 

In a representative profile the surface layer is brown 
loam about 4 inches thick. The underlying material is 
brown gravelly loam about 4 inches thick, pale brown 
gravelly coarse sandy loam about 10 inches thick, light 
brownish gray and light yellowish brown sand and 
gravel about 26 inches thick, and below that, pale yel- 
low sand. 

Permeability is very rapid, and the available water 
capacity is very low. Organic-matter content is mod- 
erate, and fertility is low. 

These soils are not suited to cultivated crops. They 
are mostly in native grass. 

Representative profile of Wabek loam, 3 to 25 percent 
slopes, in‘native range 240 feet east and 45 feet south 
of the northwestern corner of the northeast quarter of 
sec, 34, T. 184 N., R. 100 W. 

A1—0 to 4 inches; brown (10YR 5/3) loam, very 
dark grayish brown (10YR 3/2) moist; 
moderate medium and fine granular 
structure; soft, friable, slightly sticky 
and nonplastic; about 5 percent gravel; 
slightly acid; clear smooth boundary. 

Ci—4 to 8 inches; brown (10YR 5/3) gravelly 

loam, dark brown (10YR 3/3) moist; 
weak medium prismatic structure part- 
ing to weak medium subangular blocky; 
soft, friable, slightly sticky and non- 
plastic; about 25 percent gravel; neutral; 
clear smooth boundary. 

to 18 inches; pale brown (10YR 6/3) 
gravelly coarse sandy loam, dark brown 
(LOYR 4/3) moist; single grained; very 
soft, very friable, nonsticky and non- 
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plastic; about 45 percent gravel; neutral; 
clear wavy boundary. 

TIC2—18 to 44 inches; light brownish gray and 
light yellowish brown (2.5Y 6/2 ana: 6/4) 
sand and gravel, dark grayish brown and 
olive brown (2.5Y 4/2 and 4/4) moist; 
single grained; loose, very friable, non- 
auch and nonplastic; neutral; gradual 

y boundary. 

TC3—44 to 0 inches ; vale yellow (5Y 7/3) sand, 
olive (5Y 4/3) moist; single grained; 
loose, very friable, nonsticky and non- 
plastic; mildly alkaline. 

The A horizon is dark grayish brown or brown. The 
depth to sand and gravel is 7 to 14 inches. 

Wabek soils are near Manning and Stady soils. They 
are shallower to sand and gravel than these soils. 

WaE-—Wabek loam, 3 to 25 percent slopes. This soil 
is on outwash plains and terraces. 

Included with this soil in mapping are Wabek soils 
that have thin gravel layers overlying soft bedded sand- 
stone and shale. 

Runoff is slow. Low available water capacity is the 
main limitation to the use of this soil. Proper range 
use is the main concern of management. 

Nearly all areas of this soil are in native range. 
Capability unit VIs (Very Shallow); Very Shallow 
range site. 


Wayden Series 


The Wayden series consists of shallow, well drained, 
nearly level to moderately sloping, fine textured soils 
on uplands. These soils formed in material weathered 
from shale, soft claystone, and siltstone. 

In a representative profile the surface layer is light 
olive gray silty clay about 6 inches thick.. The under- 
lying material is light gray silty clay about 6 inches 
thick, light gray soft shale about 11 inches thick, and 
below that, white soft shale. 

Permeability is slow, and the available water ca- 
pacity is low. Organic-matter content and fertility are 
ow. 

These soils are mostly in native grass. They are bet- 
ter suited to grass than to other crops. 

Representative profile of Wayden silty clay, 1 to 9 
percent slopes, in grass 980 feet east and 210 feet pe 
Re northwestern corner of sec. 23, T. 136 N., 


6 to 6 inches; light olive pray. (5Y 6/2) silty 
clay, olive gray (5Y 4/2) moist; weak 
medium granular Peat, hard, firm, 
sticky and plastic; mildly alkaline; diffuse 
irregular boundary. 

C1—6 to 12 inches; light gray (5Y 7/2) silty clay, 
light olive gray (5Y 6/2) moist; moder- 
ate coarse angular blocky structure; 
hard, firm, sticky and plastic; moderately 
alkaline; clear wavy boundary. 

C2-—-12 to 23 inches; light gray (5Y 7/1 and 7/2) 
soft platy shale crushing to silty clay, 
light olive gray and pale olive (5Y 6/2 
and 6/3) moist; massive; hard, firm, 
sticky and plastic; many gypsum crystals; 


slight effervescence; ees alkaline; 
gradual wavy boundar 
C38—23 io 60 inches; white (BY 8/1 and 8/2) soft 
platy shale crushing to silty clay, gray 
and light olive gray (5Y 6/1 and 6/2) 
moist; massive; hard, firm, sticky and 
plastic; mildly alkaline. 

The A horizon is light olive gray, light brownish 
gray, or grayish brown. The depth to sedimentary beds 
is 10 to 20 inches. 

Wayden soils are near Cabba and Moreau soils. They 
contain more clay than Cabba soils, and they are shal- 
lower than Moreau soils. 

WyC—Wayden silty clay, 1 to 9 percent slopes. This 
soil is on uplands. 

Included with this soil in mapping are Moreau, 
Rhoades, and Cabba soils on uplands. 

Runoff is medium to rapid.’Low available. water ca- 
pacity and a shallow root zone are the main limitations 
to the use of this soil. Water erosion is a severe hazard. 
Control of erosion and proper range use are the main 
concerns of management. 

Most areas of this soil are in native range. Capability 
unit VIe (Shallow Clay) ; Shallow Clay range site. 


Yetull Series 


The Yetull series consists of deep, well drained, mod- 
erately sloping to moderately steep, coarse textured 
soils on terraces and uplands. These soils formed in 
alluvium or wind-deposited material. 

In a representative profile the surface layer is brown 
loamy coarse sand about 6 inches thick. The underlying 
material is yellowish brown loamy coarse sand about 
5 inches thick and, below that, pale yellow coarse sand. 

Permeability is rapid, and the available water ca- 
pacity is very low. Organic-matter content and fertility 
are low. 

These soils are mostly in native grass. They are not 
suited to cultivated crops. 

Representative profile of Yetull loamy coarse sand, 
6 to 25 percent: slopes, in native grass 1,680 feet north 
and 400 feet west of the southeastern corner of sec. 36, 
T. 185 N., R. 104 W. 

Al—0 to 6 inches; brown (10YR 5/38) loamy 
coarse sand, dark brown (10YR 3/3) 

moist; weak moderate subangular blocky 
structure: soft, very friable, nonsticky 
and nonplastic; neutral; clear smooth 
boundary. 

Ci—6 to 11 inches; yellowish brown (10YR 5/4) 
loamy coarse sand, dark yellowish brown 
(10¥R 4/4) moist: Single grained; soft, 
very friable, nonsticky and nonplastic; 
neutral; gradual wavy boundary. 

C2-——11 to 60 inches; pale yellow (2.5Y 7/4) coarse 
sand, light ‘olive brown (2.5Y 5/4) moist; 
single grained; soft, very friable, non- 
sticky and nonplastic; mildly alkaline. 

The A horizon is brown or grayish brown. 

Yetull soils are near Chinook soils. They contain 
more coarse sand and less fine sand than Chinook soils. 

YeE—Yetull loamy coarse sand, 6 to 25 percent 
slopes. This soil is on terraces and uplands. Slopes are 
short and choppy. 
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Runoff is very slow to slow. Soil blowing is a very 
serious hazard. The very low available water capacity 
is the chief limitation to the use of this soil. Proper 
range use is the main concern of management. 

Nearly all areas of this soil are in native range. Capa- 
bility unit VIIe (Sands) ; Sands range site. 


Zeona Series 


The Zeona series consists of deep, excessively 
drained, nearly level to moderately sloping, coarse tex- 
tured soils on terraces and uplands. These soils formed 
in wind-deposited sand. 

In a representative profile the surface layer is light 
brownish gray loamy fine sand about 5 inches thick. 
The underlying material is light brownish gray fine 
sand about 20 inches thick, light gray fine sand about 
13 inches thick, and, below that, light brownish gray 
fine sand. 

Permeability is rapid, and the available water ca- 
pacity is low. Organic-matter content is very low, and 
fertility is low. 

These soils are used mainly for grass and as wildlife 
habitat, They are not suited to cultivated crops. 

Representative profile of Zeona loamy fine sand, 1 to 
9 percent slopes, in native range 500 feet east and 650 
feet north of the southwest corner of the northwest 
quarter of sec. 33, T. 185 N., R. 105 W. 

A1—0 to 5 inches; light brownish gray (10YR 
6/2) loamy fine sand, dark grayish brown 
(LOYR 4/2) moist; single grained; soft, 
very friable, nonsticky and nonplastic; 
neutral; abrupt smooth boundary. 

C1—5 to 14 inches; light brownish gray (10YR 
6/2) fine sand, dark grayish brown 
(10YR 4/2) moist; single grained; loose, 
nonsticky and nonplastic; neutral; clear 
wavy boundary. 

C2—14 to 25 inches; light brownish gray (2.5Y 
.6/2) fine sand, dark grayish brown (2.5Y 
4/2) moist; single grained; loose, non- 
sticky and nonplastic; neutral; gradual 
wavy boundary. 

C3—25 to 88 inches; light gray (2.5Y 7/2) fine 
sand, dark grayish brown (2.5Y 4/2) 
moist; single grained; loose, nonsticky 
and nonplastic; moderately alkaline; 
gradual wavy boundary. 

C4—38 to 60 inches; light brownish gray (2.5Y 
6/2) fine sand, dark grayish brown (2.5Y 
4/2) moist; single grained; loose, non- 
oe and nonplastic; moderately alka- 
ine. 

The A horizon is grayish brown or light brownish 
gray. 

Zeona soils are near Fleak, Hanly, and Rhame soils. 
They are deeper than Fleak and Rhame soils, and they 
are less alkaline above a depth of 25 inches than Hanly 
Soils. 

ZfC—-Zeona loamy fine sand, 1 to 9 percent slopes. 
This soil is on terraces and uplands. It has the profile 
described as representative of the series. Slopes are 
nearly level to hummocky. 

Runoff is very slow. Soil blowing is a serious hazard. 


Control of erosion and proper range use are the main 
concerns of management. 

Almost all areas of this soil are in native range. 
Capability unit VIle (Sands) ; Sands range site. 


Use and Management of the Soils 


The soil survey is a detailed inventory and evaluation 
of the most basic resource of the survey area—the soil. 
It is useful in adjusting land use, including urbaniza- 
tion, to the limitations and potentials of natural re- 
sources and the environment. Also, it can help avoid 
soil-related failures in uses of the land. 

While a soil survey is in progress, soil scientists, 
conservationists, engineers, and others keep extensive 
notes about the nature of the soils and about unique 
aspects of behavior of the soils. These notes include 
data on erosion, drought damage to specific crops, yield 
estimates, flooding, the functioning of septic tank dis- 
posal systems, and other factors affecting the produc- 
tivity, potential, and limitations of the soils under 
various uses and management. In this way, field expe- 
rience and measured data on soil properties and per- 
formance are used as a basis for predicting soil 
behavior. 

Information in this section is useful in planning use 
and management of soils for crops and pasture, range- 
land, and woodland, as sites for buildings, highways 
and other transportation systems, sanitary facilities, 
and parks and other recreation facilities, and for wild- 
life habitat. From the data presented, the potential of 
each soil for specified land uses can be determined, soil 
limitations to these land uses can be identified, and 
costly failures in houses and other structures, caused 
by unfavorable soil properties, can be avoided. A site 
where soil properties are favorable can be selected, or 
practices that will overcome the soil limitations can be 
planned. 

Planners and others using the soil survey can evalu- 
ate the impact of specific land uses on the overall pro- 
ductivity of the survey area or other broad planning 
area and on the environment. Productivity and the en- 
vironment are closely related to the nature of the soil. 
Plans should maintain or create a land-use pattern in 
harmony with the natural soil. 

Contractors can find information that is useful in 
locating sources of sand and gravel, roadfill, and top- 
soil. Other information indicates the presence of bed- 
rock, wetness, or very firm soil horizons that cause 
difficulty in excavation. 

Health officials, highway officials, engineers, and 
many other specialists also can find useful information 
in this soil survey. The safe disposal of wastes, for ex- 
ample, is closely related to properties of the soil. Pave- 
ments, sidewalks, campsites, playgrounds, lawns, and 
ig and shrubs are influenced by the nature of the 
soil. 


Cropland ? 
About 38 percent of Slope County is cultivated. 


*By Epwarp R. WEIMER, agronomist, Soil Conservation 
Service. 
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Spring wheat is the principal crop. Winter wheat, oats, 
and barley are other important crops. 

The main considerations in managing cultivated soils 
in this county are conserving moisture, controlling soil 
blowing and erosion, and maintaining tilth and fer- 
tility. 

Conserving moisture in dryfarmed areas generally 
includes measures for reducing evaporation, limiting 
runoff, increasing infiltration, and controlling weeds. 
Effective methods include stubble mulching, contour 
farming, stripcropping, field windbreaks, buffer strips, 
timely tillage, minimum tillage, use of crop residue, and 
application of fertilizer. Fallowing helps to control 
weeds and increase the moisture content of the soils. 

Cover crops, stripcropping, buffer strips, wind- 
breaks, contour farming, diversions, grassed water- 
ways, minimum tillage, timely tillage, emergency till- 
age, and the use of crop residue help to control erosion. 
Generally, a combination of measures is used. 

“The application of chemical fertilizer and barnyard 
manure, use of green manure crops, use of summer 
fallow, and including cover crops and grasses and 
legumes in the cropping system help to maintain tilth 
and fertility. Control of erosion also helps to preserve 
fertility. 

Drainage measures, removal of stones, and reducing 
salinity and alkalinity of the soils can be used to offset 
unfavorable soil characteristics. 


Capability classes and subclasses 


Capability classes and subclasses show, in a general 
way, the suitability of soils for most kinds of field 
crops. The soils are classed according to their limita- 
tions when they are used for field crops, the risk of 
damage when they are used, and the way they respond 
to treatment. The grouping does not take into account 
major'and generally expansive landforming that would 
change slope, depth, or other characteristics of the 
soils; does not take into consideration possible but un- 
likely major reclamation projects; and does not apply 
to rice, cranberries, horticultural crops, or other crops 
that require special management. Capability classifica- 
tion is not a substitute for interpretations designed to 
show suitability and limitations of groups of soils for 
rangeland, for forest trees, or for engineering pur- 
poses, 

In the capability system, all kinds of soil are grouped 
at three levels: capability class, subclass, and unit (4). 
These levels are defined in the following paragraphs. 
A survey area may not have soils of all classes. 

CAPABILITY CLASSES, the broadest groups, are desig- 
nated by Roman numerals I through VIII. The nu- 
merals indicate progressively greater limitations and 
narrower choices for practical use. The classes are de- 
fined as follows: 

Class I soils have few limitations that restrict their use. 
(No class I soils are in Slope County). 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conserva- 
tion practices. 

Class III soils have severe limitations that reduce the 
choice of plants, or that require special conserva- 
tion practices, or both. 

Class IV soils have very severe limitations that reduce 


the choice of plants, or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their 


use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and landforms have limitations that 
nearly preclude their use for commercial crop 
production. 

CAPABILITY SUBCLASSES are soil groups within one 
class; they are designated by adding a small letter, e, 
w, 8, or ¢, to the class numeral, for example, IIe. The 
letter e shows that the main limitation is risk of erosion 
unless close-growing plant cover is maintained; w 
shows that water in or on the soil interferes with plant 
growth or cultivation (in some soils the wetness can be 
partly corrected by artificial drainage); s shows that 
the soil is limited mainly because it is shallow, 
droughty, or stony; and ¢, used in only some parts of 
the United States, shows that the chief limitation is 
climate that is too cold or too dry. 

In class I there are no subclasses because the soils 
of this class have few limitations. Class V contains only 
the subclasses indicated by w, s, or c because the soils 
in class V are subject to little or no erosion, though 
they have other limitations that restrict their use to 
pasture, rangeland, woodland, wildlife habitat, or rec- 
reation. 

An Arabic numeral follows the subclass symbol in 
classes II, III, and IV. The numeral indicates the sus- 
ceptibility of the soils to soil blowing. The numbers 
range from 1, which indicates very high susceptibility, 
to 7, which indicates slight susceptibility. 

In addition, a capital letter follows some subclass 
symbols in classes II, IIT, and IV. The letter P indicates 
the presence of a sodic claypan in the soils; L indicates 
that the soils are calcareous; and G indicates that 
gravel is in the substratum. 

The name of the range site for the major soils in 
classes V, VI, and VII is in parentheses following the 
subclass symbol. 


Management by capability units 


In the following pages the capability units in Slope 
County are described, and suggestions for the use and 
management of the soils are given. 


CAPABILITY UNIT IIc-6 


This unit consists of moderately deep and deep, 
nearly level soils. The soils are well drained, medium 
textured and moderately fine textured. They are in 
swales and depressions and on uplands, terraces, fans, 
and bottom lands. 

The organic-matter content is moderate or high, and 
natural fertility is medium or high. The available water 
capacity is moderate to high, and permeability is mod- 
erate to moderately slow. Surface runoff is slow to 
medium, and areas along streams flood during periods 
of stream overflow. 

These soils are suited to all crops commonly grown 
in the county, and most areas are tilled. Wheat is the 


SLOPE COUNTY, NORTH DAKOTA 63 


main crop. These soils are easy to work and have good 
tilth. 

Low rainfall and a short growing season are the 
main limitations. Susceptibility to soil blowing is slight. 
Cover crops, conservation of crop residue, stripcrop- 
ping, field windbreaks, timely tillage, and buffer strips 
help to reduce erosion and maintain tilth. Summer fal- 
low stores moisture and aids in weed control, but it 
increases the hazard of soil blowing. 


CAPABILITY UNIT IIc-7 


This unit consists of moderately deep and deep, 
nearly level soils. These are well drained, moderately 
fine textured soils in swales and depressions and on 
uplands, fans, foot slopes, and terraces. The organic- 
‘matter content is moderate to high, and natural fer- 
tility is medium to high. The available water capacity 
is high, and permeability is slow or moderately slow. 
Surface runoff is slow to medium. 

These soils are suited to all crops commonly grown in 
the county, and most areas are tilled. Wheat is the 
main crop. These soils are easy to work and have pood 
tilth. If they are worked when wet, however, they be- 
come extremely hard when dry. 

Low rainfall and a short growing season are the 
main limitations. Conservation of crop residue, field 
windbreaks, timely tillage, stripcropping, and buffer 
strips help to maintain tilth and control erosion. Sum- 
mer fallow stores moisture and aids in weed control, 
but it increases the hazard of soil blowing. 


CAPABILITY UNIT Ile-6 


This unit consists of moderately deep and deep, 
nearly level and gently sloping soils. These are well 
drained, medium textured and moderately fine tex- 
tured soils in swales and on uplands, fans, foot slopes, 
and terraces. The organic-matter content is low to 
high, and natural fertility is low to high. The available 
water capacity is moderate to high, and permeability is 
moderately slow to moderately rapid. Surface runoff 
is slow to rapid. 

These soils are suited to all crops commonly grown 
in the county, and most areas are tilled. Wheat is the 
man crop. These soils are easy to work and have good 
ith. 

Low rainfall and a short growing season limit the 
use of these soils for crops. Soil blowing and water 
erosion are slight hazards. Stripcropping, diversions, 
sod waterways, contour striperopping, field wind- 
breaks, conservation of crop residue, and stubble 
mulching help to maintain tilth and control erosion. 
Summer fallow stores moisture and aids in weed con- 
trol, but it increases the hazard of soil blowing. 


CAPABILITY UNIT Ile-7 


This unit consists of deep and moderately deep, 
gently sloping soils. These are well drained, moderately 
fine textured soils in swales and depressions and on 
uplands, fans, and foot slopes. 

The organic-matter content is moderate or high, and 
natural fertility is high to medium, The available water 
capacity is high, and permeability is moderately slow 
to slow. Surface runoff is medium. 

These soils are suited to crops commonly grown in 
the county, and most areas are tilled. Wheat is the 


main crop. These soils are easy to work and have good 
tilth. 

Susceptibility to water erosion is the main limitation. 
Grassed waterways, stubble mulching, conservation of 
crop residue, stripcropping, and diversions help to re- 
duce erosion and maintain tilth. 


CAPABILITY UNIT IIc-4 


This unit consists of deep, nearly level soils. These 
are moderately well drained to well drained, fine tex- 
tured soils in swales and on fans and uplands. The 
organic-matter content is moderate or moderately low, 
and natural fertility is low to high. The available water 
capacity is moderate or high, and permeability is slow. 
In some of the soils that have a sandy substratum, 
permeability is rapid in the lower part of the profile. 
Surface runoff is slow to medium. 

These soils are suited to most crops commonly grown 
in the county, and most areas are tilled. Wheat is the 
main crop. The soils in this unit are not well suited to 
row crops. ‘They are very sticky when wet and ex- 
tremely hard when dry. They must be tilled at the 
proper moisture content. Because the surface layer 
tends to slake, the soils are susceptible to soil blowing, 
particularly if they are summer fallowed or fall plowed. 

Susceptibility to soil blowing and poor tilth are the 
main limitations, Erosion is a concern ‘in some areas. 
Stripcropping, buffer strips, field windbreaks, conser- 
vation of crop residue, and stubble mulching help to 
reduce erosion and maintain tilth. 


CAPABILITY UNIT IlTe-3 

This unit consists of moderately deep and deep, 
nearly level and gently sloping soils. These are moder- 
ately well drained to somewhat excessively drained, 
moderately coarse textured soils in swales, shallow 
depressions, and intermittent drainageways and on 
fans, foot slopes, terraces, and uplands. 

The organic-matter content is low to high, and 
natural fertility is low to high. The available water 
capacity is low to high, and permeability is moderately 
slow to moderately rapid. In some of the soils that have 
a finer textured substratum, permeability is moderately 
slow in the substratum. Surface runoff is slow to 
medium, ; 

These soils are suited to all crops commonly grown in 
the county. Most areas are tilled. Wheat is the main 
crop. These soils are easy to work. They warm up 
Pupidly in spring and are among the first to be culti- 
vated. 

Susceptibility to soil blowing and droughtiness 
caused by the limited available water capacity are the 
main limitations. Soils in cultivated areas are highly 
susceptible to soil blowing. Stubble mulching, wind 
stripcropping, buffer crops, field windbreaks, crop 
residue management, and cover crops help to reduce 
erosion. Generally, tillage should be kept to the mini- 
mum needed for weed control and seedbed preparation. 


CAPABILITY UNIT Ile 


This unit consists of deep, gently sloping and moder- 
ately sloping soils. These are moderately well drained, 
fine textured soils on fans and terraces. The organic- 
matter content is moderate or moderately low, and 
natural fertility is low to high. The available water 
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capacity is moderate or high, and permeability is slow. 
In some soils that have a sandy substratum, perme- 
ability is rapid in the lower layers. Surface runoff is 
medium. 

These soils are suited to most crops commonly grown 
in the county, and most areas are tilled. Wheat is the 
main crop. These soils are not well suited to row crops. 
They are very sticky when wet and extremely hard 
when dry. Tillage must be done at the proper moisture 
content. Because the surface layer tends to slake, the 
soils are susceptible to soil blowing, particularly if they 
are summer fallowed or fall plowed. 

Susceptibility to soil blowing and erosion and poor 
tilth are the main limitations. Stripcropping, diver- 
sions, grassed waterways, field windbreaks, conserva- 
tion of crop residue, and stubble mulching help to re- 
duce erosion. 


CAPABILITY UNIT Ille-6 


This unit consists of shallow to deep, nearly level to 
moderately sloping soils. These are well drained or ex- 
cessively drained, medium textured and moderately 
fine textured soils in swales and on uplands, terraces, 
foot slopes, and fans. The organic-matter content is 
low to moderate, and natural fertility is low to high. 
The available water capacity ranges from low to high. 
Permeability is moderately slow to moderate in most of 
the soils in this unit. Surface runoff is slow to rapid, 
and areas along streams flood during periods of stream 
overflow. 

These soils are suited to all crops commonly grown 
in the county. Wheat is the main crop. These soils are 
easy to work and have good tilth. 

The hazard of water erosion is severe in cultivated 
areas. Soil material is washed from ridges and upper 
slopes during periods of intense rainfall or rapid snow- 
melt. Soil blowing is a slight hazard. Diversions, 
grassed waterways, conservation of crop residue, stub- 
ble mulching, field windbreaks, stripcropping, cover 
cropping, and contour stripcropping can help to reduce 
erosion. 


CAPABILITY UNIT IIle-6P 


This unit consists of Belfield silt loam, 3 to 6 percent 
slopes. This is a well drained, medium textured soil in 
swales and on terraces and uplands, The organic-matter 
content is moderate, and natural fertility is medium. 
The available water capacity is moderate, and perme- 
ability is moderately slow. Surface runoff is medium. 

This soil is suited to most crops grown in the county. 
Wheat is the main crop. This soil is easy to work and 
has good tilth. 

Moderately slow permeability in the subsoil is the 
main soil limitation. Wind stripcropping, stubble mulch 
tillage, including grass and legumes in the cropping 
system, and using crop residue help to control erosion 
and maintain tilth. 


CAPABILITY UNIT Ille-6G 


This unit consists of deep and moderately deep, 
gently sloping soils. These are well drained medium 
textured soils on terraces, fans, and uplands. The 
organic-matter content is moderate, and natural fertil- 
ity is medium. The available water capacity is low to 
moderate, and permeability is moderate in the upper 


part of the profile and moderately rapid to very rapid 
in the lower part. Surface runoff is slow to medium. 

These soils are suited to most crops commonly grown 
in the county. Wheat is the main crop. These soils are 
easy to work and have good tilth. 

Droughtiness, which is caused by the moderately 
deep root zone and low available water capacity, is the 
chief limitation. The use of crop residue, stubble mulch- 
ing, timely and minimum tillage, wind stripcropping, 
field windbreaks, and buffer strips help to conserve 
moisture and control erosion. 


CAPABILITY UNIT I1Is-6P 

This unit consists of moderately deep and deep, 
nearly level and gently sloping claypan soils. These are 
moderately well drained and well drained, medium tex- 
tured soils on uplands, fans, and terraces. The organic- 
matter content is moderate, and natural fertility is low 
to high. The available water capacity is moderate to 
high, and permeability is very slow to moderate. Sur- 
face runoff is slow to medium. 

These soils are suited to most crops commonly grown 
in the county. Wheat is the main crop. These soils are 
not well suited to row crops. They are easy to work and 
have good tilth, except where the claypan is mixed with 
the plow layer. 

Slow permeability and a shallow root zone which are 
caused by the claypan, are the main limitations. Stubble 
mulch tillage, stripcropping, use of crop residue, and 
including grass and legumes in the cropping system 
help to reduce erosion and maintain tilth. Summer 
salleet and deep tillage are practices beneficial to these 
soils, 


CAPABILITY UNIT Ile—-7P 

This unit consists of deep and moderately deep, 
gently sloping to moderately sloping soils. These are 
moderately well drained and well drained, moderately 
fine textured soils on terraces, fans, and uplands. The 
organic-matter content is moderate, and natural fer- 
tility is medium to low. The available water capacity is 
moderate to high, and permeability is moderately slow 
to very slow. Surface runoff is medium to rapid. 

These soils are suited to most crops commonly grown 
in the county. Wheat is the main crop. These soils are 
not well suited to row crops, and they are poorly suited 
to trees. Tilth is very poor where the claypan is mixed 
with the plow layer. 

The restricted root zone, which is caused by the clay- 
pan subsoil, and a moderate hazard of erosion are the 
chief limitations. The use of crop residue, stubble 
mulching, diversions, and grassed waterways and plant- 
ing alfalfa, sweetclover, and tame grasses in rotation 
help to maintain tilth and control erosion. Deep tillage 
helps to increase the intake of water and to leach salts. 


CAPABILITY UNIT Hle-4L 


This unit consists of deep and moderately deep, 
gently sloping soils. These are well drained, medium 
textured and fine textured soils on uplands, fans, and 
foot slopes. The organic-matter content is moderately 
low or moderate, and natural fertility is medium. The 
available water capacity is moderate, and permeability 
is slow to moderate. Surface runoff is medium. 

These soils are used for crops, hay, and pasture. They 
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are suited to most crops commonly grown in the county. 
Wheat is the main crop. The fine textured soils in this 
unit have poor tilth and are difficult to work. 

Soil blowing and water erosion are moderate hazards. 
Wind stripcropping, the use of diversions and grassed 
waterways, stubble mulching, and contour stripcrop- 
ping help to reduce erosion. 


CAPABILITY UNIT IIIs-66 


This unit consists of deep, nearly level soils. These 
are well drained, medium textured soils on fans and 
terraces. The organic-matter content is moderate, and 
natural fertility is medium. The available water capac- 
ity is low, and permeability is moderate over rapid or 
very rapid. Surface runoff is slow. 

These soils are suited to most crops commonly grown 
in the county. Wheat is the main crop. These soils are 
easy to work and have good tilth. 

Low available water capacity is the main limitation 
to the use of these soils for crops. The hazard of soil 
blowing is moderate. Wind stripcropping, stubble 
mulching, use of crop residue, timely tillage, and buffer 
strips help to reduce erosion and maintain tilth. 


CAPABILITY UNIT IIIs-7P 


This unit consists of moderately deep and deep, 
nearly level soils. These are moderately well drained 
and well drained, moderately fine textured soils on up- 
lands and terraces. Some of the soils in this unit are 
mapped in complexes with soils that have a claypan 
subsoil. The organic-matter content is moderate, and 
natural fertility is low to medium. The available water 
capacity is moderate to high, and permeability is very 
slow to moderate. Surface runoff is medium to slow. 

The soils in this unit are suited to most crops com- 
monly grown in the county. Wheat is the main crop. 
These soils are not well suited to row crops, and they 
are poorly suited to trees. They have good tilth, except 
where the claypan is mixed with the plow layer. 

The shallow root zone of the soils in this unit that 
have a claypan is the main limitation to the use of these 
soils for crops, Stubble mulch tillage, crop residue use, 
and stripcropping help to maintain tilth and control 
erosion. Deep tillage and summer fallow help to increase 
the intake of water and to leach salts, 


CAPABILITY UNIT IIIs-4L 


This unit consists of Moreau silty clay, 1 to 3 percent 
slopes. This is a well drained, fine textured soil on up- 
lands. The organic-matter content is moderate, and 
natural fertility is medium. The available water capac- 
ity is moderate, and permeability is slow. Surface 
runoff is medium. 

This soil is suited to most crops commonly grown in 
the county. Wheat is the main crop. This soil is not 
suited to row crops. It is difficult to till because it is 
sticky when wet and very hard when dry. Tillage must 
be done at the proper moisture content. Because the 
surface layer tends to slake, the hazard of soil blowing 
is severe. Wind stripcropping, stubble mulch tillage, 
and use of crop residue help to reduce erosion. 


CAPABILITY UNIT [Ve-2 


This unit consists of Telfer-Lihen loamy fine sands, 
1 to 6 percent slopes. The soils are well drained to ex- 
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cessively drained and coarse textured, and they are on 
uplands and terraces. The organic-matter content is 
moderate, and natural fertility is medium to low. The 
available water capacity is moderate to low, and per- 
meability is rapid. Surface runoff is slow. 

These soils are suited to most crops commonly grown 
in the county. Wheat is the main crop. These soils are 
easy to work. 

Soil blowing is a serious hazard. These soils are 
droughty because of low available water capacity. 

The use of green manure and cover crops, wind strip- 
cropping, stubble mulching, and field windbreaks help 
to reduce erosion. Fall plowing increases the hazard of 
erosion. Tillage should be kept to the minimum needed 
for weed control and seedbed preparation. Summer 
fallow should be used only for weed control, because it 
increases the hazard of erosion and limits the amount 
of moisture that can be stored. 


CAPABILITY UNIT IVe-3P 


This unit consists of deep, nearly level and gently 
sloping soils. These are well drained, moderately coarse 
textured and coarse textured soils on terraces, fans, and 
uplands. The organic-matter content is moderate, and 
natural fertility is medium. The available water capac- 
ity is low to moderate, and permeability is moderately 
rapid over slow. Surface runoff is slow to medium. 

These soils are suited to most crops commonly grown 
in the county. Wheat is the main crop. These soils are 
not well suited to row crops. They have good tilth and 
are easy to work. 

The severe hazard of soil blowing and droughtiness 
that is caused by low available water capacity are the 
chief limitations to the use of these soils for. crops. 
Stubble mulching, wind striperopping, buffer strips, use 
of crop residue, and including grass and legumes in the 
cropping system help to control erosion. 


CAPABILITY UNIT IVe-3 


This unit consists of shallow to deep, gently sloping 
and moderately sloping soils. These are well drained to 
excessively drained, moderately coarse textured soils 
on uplands, terraces, and fans. The organic-matter con- 
tent is low to moderate, and natural fertility is low to 
medium, The available water capacity is very low to 
high, and permeability is moderately slow to rapid. 
Surface runoff is slow to medium. 

These soils are suited to most crops commonly grown 
in the county. Wheat is the main crop. These soils are 
easy to work. 

The hazard of soil blowing is severe. Droughtiness 
caused by low available water capacity in some of the 
soils is also a concern. The use of green manure and 
cover crops, crop residue use, stubble mulch tillage, and 
field windbreaks help to reduce erosion. Tillage should 
be kept to the minimum needed for weed control and 
seedbed preparation. Summer fallow should be used 
only for weed control, because it increases the hazard 
of erosion and limits the amount of moisture that can 
be stored. 


CAPABILITY UNIT IVe-6 


This unit consists of moderately deep and shallow, 
moderately sloping to strongly sloping soils. These are 
well drained to excessively drained, medium textured 
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soils on uplands. The organic-matter content is low or 
moderate, and natural fertility is low to medium. The 
available water capacity is low to high, and permeabil- 
ity is moderately slow to moderate. Surface runoff is 
medium to rapid. 

The soils in this unit suited to most crops commonly 
grown in the county, Wheat is the main crop. The soils 
are easy to work and have good tilth. 

Water erosion and soil blowing are moderate hazards. 
Soil material is washed from ridges and upper slopes 
during periods of heavy rainfall or rapid snowmelt. 
Stubble mulch tillage, stripcropping, the use of crop 
residue, grassed waterways, field windbreaks, and con- 
tour stripcropping help to reduce erosion. Summer 
fallow should be used only for weed control. 


CAPABILITY UNIT 1Ve~-6G 


This unit consists of Stady and Manning soils, 6 to 9 
percent slopes. The soils are well drained to somewhat 
excessively drained, medium textured and moderately 
coarse textured, and they are on terraces, The organic- 
matter content is moderate, and natural fertility is 
medium. The available water capacity is low, and per- 
meability is moderate to very rapid. Surface runoff is 
medium. 

The soils in this unit are suited to most crops com- 
monly grown in the county. They are not suited to row 
crops. Wheat is the main crop. These soils are easy to 
work and have good tilth. 

Soil blowing and water erosion are severe hazards. 
Droughtiness caused by the low available water ca~- 
pacity is a serious limitation. The use of crop residue, 
stubble mulch tillage, stripcropping diversions, grassed 
waterways, field windbreaks, and cover crops help to 
reduce erosion and maintain tilth. The amount of 
moisture that can be stored by summer fallow is lim- 
ited; therefore, summer fallow should be used only 
for weed control. Tillage should be kept to the mini- 
mum needed for weed control and seedbed prepara- 
tion. 


CAPABILITY UNIT IVe-4L 


This unit consists of shallow to moderately deep, 
gently sloping and moderately sloping soils. These are 
well drained to excessively drained, fine textured and 
medium textured soils on uplands. The organic-matter 
content is low to moderate, and natural fertility is low 
to medium. The available water capacity is moderate 
to low, and permeability is moderate to slow. Surface 
runoff is rapid to medium. 

These soils are suited to most crops commonly grown 
in the county. Wheat is the main crop. These soils have 
poor tilth and are difficult to work. 

Water erosion and soil blowing are serious hazards. 
Grassed waterways, diversions, wind stripcropping, 
stubble mulch tillage, and field terraces help to maintain 
tilth and reduce erosion. 


CAPABILITY UNIT [Ve-3P 


This unit consists of Daglum fine sandy loam, 1 to 6 
percent slopes. This is a moderately well drained and 
well drained, moderately coarse textured soil in swales 
and on uplands, fans, and foot slopes. This soil has a 
claypan subsoil. The organic-matter content is mod- 
erate, and natural fertility is medium. The available 


water capacity is moderate, and permeability is slow. 
Surface runoff is slow to medium. 

This soil is suited to most crops commonly grown in 
the county. Wheat is the main crop. This soil has good 
tilth and is easy to work except where subsoil material 
is mixed with plow layer. 

Soil blowing and slow permeability in the subsoil are 
the main limitations. Wind stripcropping, stubble mulch 
tillage, using a rotation of grass and legumes, and use 
of crop residue help to reduce erosion. 


CAPABILITY UNIT IVs-4P 


This unit consists of Lawther-Rhoades silty clays. 
These are moderately well drained to well drained, fine 
textured soils on fans and uplands. Some of the soils 
have a claypan subsoil. The organic-matter content is 
moderate, and natural fertility is low to high. The 
available water capacity is moderate to high, and per- 
meability is very slow or slow. Surface runoff is slow. — 

These soils are suited to most crops commonly grown 
in the county. Wheat is the main crop. These soils are 
not well suited to row crops. They have poor tilth and 
are difficult to work. 

Soil blowing, slow permeability, and a claypan sub- 
soil in some of the soils are the main limitations. Wind 
stripcropping, stubble mulch tillage, using a rotation 
of grass and legumes, and use of crop residue help to 
maintain tilth and reduce erosion. 


CAPABILITY UNIT IVs-6P 


This unit consists of Morton-Rhoades silt loams, 6 to 
9 percent slopes. These are moderately well drained 
and well drained, medium textured soils on uplands, 
fans, and terraces. Some of the soils in this unit have a 
claypan subsoil. The organic-matter content is moder- 
ate, and natural fertility is low to high. The available 
water capacity is moderate to high, and permeability is 
very slow to moderate. Surface runoff is slow to rapid. 

These soils are suited to most crops commonly grown 
in the county. Wheat is the main crop. These soils are 
not well suited to row crops. They are easy to work and 
have good tilth except where the claypan is mixed with 
the plow layer. 

Soil blowing, water erosion, and slow permeability in 
the claypan subsoil are the main limitations to the use 
of these soils, Diversions, waterways, stubble mulch 
tillage, conservation of crop residue, and including 
grass and legumes in the cropping system help to 
maintain tilth. 


CAPABILITY UNIT Vw (WETLAND) 


This unit consists of deep, nearly level soils. These 
are very poorly drained, fine textured soils in depres- 
sions, seeps, and drainageways. The organic-matter 
content is high, and natural fertility is medium. The 
available water capacity is moderate, and permeability 
is very slow. Surface runoff is ponded. 

These soils are suited to hay and pasture. In many 
areas they are used for wildlife habitat. 

Wetness is the main limitation to use of these soils. 
Grazing should be regulated to prevent animals from 
trampling the plants and causing puddling when the 
soils are wet. Drainage is not feasible on these soils. 


CAPABILITY UNIT VIe (CLAYPAN) 
This unit consists of the Sham complex, 1 to 9 per- 
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cent slopes. These are well drained, medium textured 
soils on fans and terraces. The organic-matter content 
is low, and natural fertility is medium. The available 
water capacity is moderate, and permeability is slow. 
Surface runoff is medium to rapid. 

These soils are generally unsuited to cultivation. 
They are well suited to grazing. Water erosion is a 
serious hazard. Proper range use is needed. 


CAPABILITY UNIT Vie (OVERFLOW) 


This unit consists of Korchea and Havre soils, 
channeled. The soils are well drained and medium tex- 
tured to moderately fine textured, and they are on 
bottom lands and terraces. The organic-matter content 
is moderate, and natural fertility is medium. The avail- 
able water capacity is moderate to high, and permeabil- 
ity is moderate. Surface runoff is slow. 

These soils are generally unsuited to cultivation. 
They are well suited to grass. The areas are dissected 
by uncrossable stream channels, and the soils are highly 
susceptible to water erosion and deposition. Most areas 
are: used for range or hay. 

The soils in this unit are subject to flooding in spring 
and after heavy rain. A cover of vegetation helps to 
control runoff and erosion and maintain productivity. 
Proper range use is essential. 


CAPABILITY UNIT Vie (SANDY) 


This unit consists of shallow to deep, moderately 
sloping and strongly sloping soils. These are well 
drained to excessively drained, moderately coarse tex- 
tured and coarse textured soils on uplands, terraces, 
and fans. Some of the soils in this unit have a claypan. 
The organic-matter content is low to moderate, and 
natural fertility is low to medium. The available water 
capacity is very low to moderate, and permeability is 
moderately rapid over slow to rapid. Permeability is 
slow in the soils that have a claypan. Surface runoff 
is medium. 

These soils are generally unsuited to cultivation. 
They are well suited to native range or hay. These soils 
are droughty and are highly susceptible to soil blowing. 
If these soils are overgrazed, rapid deterioration will 
result. A good protective cover helps to control runoff 
and erosion and maintain productivity. 


CAPABILITY UNIT Vie (SHALLOW) 


This unit consists of shallow to moderately deep, 
gently sloping to strongly sloping soils. These are well 
drained to excessively drained and coarse textured, 
moderately coarse textured, and medium textured soils 
on uplands. The organic-matter content is low to mod- 
erate, and natural fertility is low to medium. The 
available water capacity is very low to moderate, and 
permeability is moderately slow to rapid. Surface run- 
off is slow to rapid. 

These soils are generally unsuited to cultivation. 
They are well suited to native range or hay. These soils 
are droughty, steep, and shallow and are highly sus- 
ceptible to soil blowing and water erosion. If these soils 
are overgrazed, rapid deterioration will result. A pro- 
tective cover of vegetation helps to control runoff and 
erosion and maintain productivity. 


67 


CAPABILITY UNIT Vile (SHALLOW CLAY) 


This unit consists of Wayden silty clay, 1 to 9 per- 
cent slopes. This is a well. drained, fine textured soil on 
uplands, The organic-matter content and natural fertil- 
ity are low. The available water capacity is low, and 
permeability is slow. Surface runoff is medium to rapid. 

This soil is generally unsuited to cultivation. It is 
suited to native range. It is droughty and has a shallow 
root zone. Water erosion is a serious hazard. If this soil 
is overgrazed, rapid deterioration will result. 


CAPABILITY UNIT VIe (SILTY) 


This unit consists of Patent loam, 6 to 15 percent 
slopes. This is a well drained, medium textured soil on 
fans and foot slopes. The organic-matter content is 
moderately low, and natural fertility is medium. The 
available water capacity and permeability are mod- 
erate. Surface runoff is medium to rapid. 

This soil is generally unsuited to cultivation. It is 
well suited to hay and native range. This soil is highly 
susceptible to water erosion and soil blowing. A protec- 
tive cover of vegetation helps to control runoff and 
erosion and maintain fertility. Proper range use is 
essential. Deferred grazing is beneficial to this soil. 


CAPABILITY UNIT VIs (CLOSED DEPRESSION) 


This unit consists of Heil and McKenzie soils. These 
are poorly drained, medium textured to fine textured 
soils in depressions. The organic-matter content is 
moderate, and natural fertility is medium. The avail- 
able water capacity is moderate, and permeability is 
very slow. Surface runoff is ponded. 

These soils are generally unsuited to cultivation. 
They are wet, moderately saline, and alkaline. The 
claypan of the Heil soil limits penetration of roots, air, 
and moisture. These soils are best suited to native 
pasture and hay. Restricting grazing when the soil is 
A prevents trampling of plants and puddling of the 
soil. 


CAPABILITY UNIT Vis (CLAYPAN) 


This unit consists of deep, nearly level to moderately 
sloping soils. These are moderately well drained and 
well drained, moderately coarse textured to moderately 
fine textured soils in swales and on fans, uplands, and 
foot slopes. The organic-matter content is moderate, 
and natural fertility is lew to medium. The available 
water capacity is moderate, and permeability is slow to 
very slow. Surface runoff is slow to medium. 

These soils are generally unsuited to cultivation be- 
cause of extremely poor tilth and a dense, strongly 
alkaline claypan that limits the penetration of roots, 
air, and moisture. They are suited to native grasses for 
pasture and hay. A protective cover of vegetation 
reduces erosion and maintains productivity. Proper 
range use is essential. 


CAPABILITY UNIT Vie (SANDS) 


This unit consists of deep, nearly level to moderately 
sloping soils. These are well drained to excessively 
drained, coarse textured soils on terraces and uplands. 
The organic-matter content is very low to moderate, 
and natural fertility is low to medium. The available 
water capacity is low to moderate, and permeability is 
rapid. Surface runoff is very slow to slow. 
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These soils are generally unsuited to cultivation be- 
cause of droughtiness and the hazard of soil blowing. 
They are well suited to native range or hay. If these 
soils are overgrazed, rapid deterioration will result. 
Grass should be established in blowout areas. 


CAPABILITY UNIT Vis (SALINE LOWLAND) 


This unit consists of Borolls, saline. The soils are 
saline seeps below uplands. They are too wet to culti- 
vate during most of the growing season. The high water 
table has caused a high concentration of salts near the 
surface and throughout the root zone. 

These soils are generally not suited to cultivation. 
Grass should be established for hay or grazing, and 
only salt-tolerant grasses should be seeded. 


CAPABILITY UNIT Vie (THIN CLAYPAN) 


This unit consists of deep, nearly level to moderately 
sloping soils. These are moderately well drained to well 
drained and medium textured, moderately fine textured, 
and fine textured soils in swales and on uplands, fans, 
and terraces. The organic-matter content is low to 
moderate, and natural fertility is low to medium. The 
available water capacity is moderate, and permeability 
is moderately slow to very slow. Surface runoff is 
ponded to rapid. 

These soils are better suited to range or native grass 
pasture than to cultivated crops. Tilth is very poor. 

Very slow permeability and a dense, strongly alkaline 
claypan that limits penetration of roots, air, and mois- 
ture are the main limitations. A protective cover 
reduces erosion and maintains productivity. Proper 
range use is essential. Range recovers slowly from over- 
use. 


CAPABILITY UNIT Vie (THIN SANDS) 


This unit consists of Hanly soils, 1 to 3 percent 
slopes. These are somewhat excessively drained, coarse 
textured and moderately coarse textured soils on 
bottom lands. The organic-matter content is moderate, 
and natural fertility is low. The available water capac- 
7 is low, and permeability is rapid. Surface runoff is 
slow. 

These soils are generally not suited to cultivation 
because of droughtiness and the hazard of soil blowing. 
Flooding occurs in spring and after heavy rain. These 
soils are well suited to native range. Careful manage- 
ment is needed, because rapid deterioration of range 
will result from even a short period of overuse. 


CAPABILITY UNIT VIs (VERY SHALLOW) 

This unit consists of Wabek loam, 3 to 25 percent 
slopes. This is an excessively drained, medium textured 
soil on outwash plains and terraces. The organic-matter 
content is moderate, and natural fertility is low. The 
available water capacity is very low, and pérmeability 
is very rapid. Surface runoff is slow. 

This soil is generally not suited to cultivation be- 
cause of droughtiness, the hazard of soil blowing, and 
a shallow root zone. It is best suited to native range and 
hay. Proper range use is essential. Range recovers 
slowly from overuse. 


CAPABILITY UNIT VIw (SALINE LOWLAND) 
This unit consists of the Harriet complex. The soils 


making up this complex are poorly drained and medium 
textured. They are on bottom lands and in depressions. 
The organic-matter content is moderately low, and 
natural fertility is low. The available water capacity 
is Spal and permeability is slow. Surface runoff 
is slow. 

These soils generally are not suited to cultivation. 
They are a seasonal high water table, and in some 
places they are ponded for several weeks during the 
growing season. These soils are also saline. They are 
suited to native grasses for range and pasture. 


CAPABILITY UNIT Ville (SANDS) 


This unit consists of Yetull loamy coarse sand, 6 to 
25 percent slopes, which is a well drained soil on ter- 
races and uplands. The organic-matter content and 
natural fertility are low. The available water capacity 
is very low, and permeability is rapid. Surface runoff 
is very slow to slow. : 

This soil generally is not suited to cultivation. It is 
very droughty and highly susceptible to soil blowing. 
This soil is suitable for use as native range land. Care- 
ful management is needed to prevent rapid deteriora- 
tion of range that results from even a short period of 
overuse. Grass should be established in blowout areas. 


CAPABILITY UNIT Vils (SILTY) 


This unit consists of Searing-Ringling stony loams, 
8 to 6 percent slopes. These are well drained, medium 
textured soils on uplands. The organic-matter content 
is low .to moderate, and natural fertility is low to 
medium, The available water capacity is very low to 
moderate, and permeability is moderate to rapid. 

These soils are not suited to cultivated crops and hay 
because of stoniness and rockiness, They are well suited 
to native range. Proper range use is essential. 


CAPABILITY UNIT Vile (SHALLOW) 


This unit consists.of shallow, strongly sloping to very 
steep soils. These are well drained to excessively 
drained, coarse textured to medium textured soils on 
uplands. The organic-matter content and natural fertil- 
ity are low. The available water capacity is very low to 
low, and permeability is moderate to rapid. Surface 
runoff is medium to very rapid. 

These soils are generally unsuited to cultivation be- 
cause of steep slopes and high susceptibility to erosion. 
They are suited to native range. Extreme care is 
necessary in management for grazing. 


CAPABILITY UNIT VIIs (SHALLOW) 


This unit consists of shallow and moderately deep, 
gently sloping to very steep soils. These are well 
drained to excessively drained, coarse textured to me- 
dium textured soils on uplands. Many stones are on the 
surface. The organic-matter content is low to moderate, 
and natural fertility is low to medium. The available 
water capacity is low to moderate, and permeability is 
moderately slow to moderate. Surface runoff is medium 
to very rapid. 

These soils are too stony for cultivation. They are 
well suited to native range. Proper range use is essen- 
tial. 


SLOPE COUNTY, NORTH DAKOTA 


CAPABILITY UNIT Vile (SILTY) 


This unit consists of Patent-Sham-Gullied land com- 
plex, 3 to 15 percent slopes. The soils in this complex 
are well drained and medium textured. They are on 
fans and terraces. Numerous gullies dissect the areas. 
The organic-matter content is low to moderately low, 
and natural fertility is medium. The available water 
capacity is moderate, and permeability is slow to mod- 
erate. Surface runoff is rapid. 

The soils generally are not suited to cultivation. The 
hazard of erosion is severe. The soils are suited to 
native range. Proper range use is essential. 


CAPABILITY UNIT Vils (VERY SHALLOW) 


This unit consists of Brandenburg-Cabba complex, 
6 to 40 percent slopes. The soils are excessively drained 
and medium textured and are on uplands. The organic- 
matter content and natural fertility are low. The 
available water capacity is very low to low, and per- 
meability is moderate to moderately rapid. Surface 
runoff is slow to very rapid. 

These soils are generally unsuited to cultivation, be- 
cause they are too steep and droughty and are shallow 
to scoria. Water erosion and soil blowing are serious 
hazards. These soils are suited to limited grazing. 
Proper range use is essential. 


CAPABILITY UNIT VIITe-1 


This unit consists of Badland, mapping unit Bb, 
which is undergoing geologic erosion, Areas of Badland 
are not suited to grazing or cultivation. The slope is 
very steep, and the surface is mostly barren of vegeta- 

ion. 


Yields per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 2. In any given year, yields may be 
higher or lower than those indicated in the table be- 
cause of variations in rainfall and other climatic 
factors. Absence of an estimated yield indicates that 
the soil is not suited to the crop or the crop is not 
commonly grown on the soil. 

The estimated yields were based mainly on the 
experience and records of farmers, conservationists, 
and extension agents. Results of field trials and 
demonstrations and available yield data from nearby 
counties were also considered. 

The yields were estimated assuming that the latest 
soil and crop management practices were used. Hay 
and pasture yields were estimated for the most pro- 
ductive varieties of grasses and legumes suited to the 
climate and the soil. A few farmers may be obtaining 
average yields higher than those shown in table 2. 

The management needed to achieve the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Such management provides drainage, 
erosion control, and protection from flooding; the 
proper planting and seeding rates; suitable high- 
yielding crop varieties; appropriate tillage practices, 
including time of tillage and seedbed preparation and 
tilling when soil moisture is favorable; control of 
weeds, plant diseases, and harmful insects; favorable 
soil reaction and optimum levels of nitrogen, phos- 
phorus, potassium, and trace elements for each crop; 
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effective use of crop residues, barnyard manure, and 
green-manure crops; harvesting crops with the smallest 
possible loss; and timeliness of all fieldwork. 

The estimated yields reflect the productive capacity 
of the soils for each of the principal crops. Yields are 
likely to increase as new production technology is 
developed. The productivity of a given soil compared 
with that of other soils, however, is not likely to change. 

Crops other than those shown in table 2 are grown 
in the survey area, but estimated yields are not in- 
cluded because the acreage of these crops is small. The 
local offices of the Soil Conservation Service and the 
Cooperative Extension Service can provide information 
about the management concerns and productivity of the 
soils for these crops. 


Woodland * 


Slope County has about 6,100 acres of native wood- 
land. Most of the trees and shrubs grow on north- 
facing slopes, in drainageways, and bottom lands ad- 
jacent to main streams and rivers. 

The main deciduous species are American plum, 
bearberry, big sagebrush, boxelder, common choke- 
cherry, golden currant, green ash, plains cottonwood, 
poison-ivy, prairie rose, redosier dogwood, roundleaf 
hawthorn, Saskatoon serviceberry, shrubby cinquefoil, 
silver buffaloberry, silver sagebrush, skunkbush sumac, 
western snowberry, wildgrape, willow (shrub), Woods 
rose, and Virginia creeper. 

The main coniferous species are creeping juniper, 
common juniper, Rocky Mountain juniper, and ponde- 
rosa pine. These conifers are mostly on Brandenburg, 
Cabbart, and Fleak soils in township 136 N. at ranges 
102 W., 103 W., and 104 W. Other isolated stands occur 
throughout the western part of the county. Two unique 
stands of coniferous trees are in the county. One stand 
of columnar-shaped junipers is in an area known as the 
Burning Coal Vein. The other stand is made up of 
lumber pine and is located west of the Little Missouri 
River in the northwestern part of the county. 

The early settlers used trees for building material, 
fence posts, and fuel. Today, native trees and shrubs 
are used mainly for livestock protection, wildlife, rec- 
reation, and watershed protection. 


Windbreaks and Environmental Plantings 


Windbreaks are established to protect. livestock, 
buildings, and yards from wind and snow. Windbreaks 
also help protect fruit trees and gardens, and they 
furnish habitat for wildlife. Several rows of low- and 
high-growing broad-leaved and coniferous species 
provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field, the interval depending on erodibility 
of the soil. They protect cropland and crops from wind, 
hold snow on the fields, and provide food and cover for 
wildlife. 

Environmental plantings help to beautify and screen 


*Davip L. Hinz, forester, Soil Conservation Service, helped 
prepare this section. 
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TABLE 2.—Yields per acre of crops and pasture 
[Yields are those that can be expected under a high level of management. The estimates were made in 1974. Absence of data 
indicates that the soil is not suited to the crop or the crop generally is not grown on the soil] 


Soil name and map symbol Wheat, spring Oats Barley saa ead 
Bu Bu Bu Ton 
Absher : “AbA;. AbC 5-2-2 ee oooh he 
Amor: 
Ag Ao iia AS oe ttl ees ote oe 22 44 87 1.5 
AGB pe Dt eh tt oe a OI hat 20 40 34 14 
AGC: x4 obs one eee See coset eee ee esse 15 80 26 11 
Arnegard: “ArB) 22-203 subse e les os oceeeceseeoess 27 54 46 19 
Badland: ‘BaF, Bb ~.-------------~-------------__- 
Belfield: 
BeA; BIA, Sena o- 2 eto ee os 20 40 84 1.4 
BoB: BiB! toe eee ee le 19 88 82 18 
UBhAW sade Seco o ee ee sel ene ee senor 15 80 26 11 
*BhB) wweeseccsocesen cls oo oa 12 24 20 0.9 
Benz: 
BC. wovsscecstes ee sncs et ses l ce et 
MiBAG 1 eto sont ca ey wg eee wae en are 
Borolls: © Bo, 7 BrE .22s-ssase sea te 
Ps saber ti Aan a le 18 36 81 18 
BIC. Swepe ees Se sceees oo Se ae ee eS eo 18 26 22 1.0 
Brandenburg: *Bu& ~-----.-------------------~----- 
Cabba: CaE, *CbE,*?CcD, *CdD ~--------_----_-----__ 
Cabbart 
ClOras te sae ha Ne 7 14 14 0.5 
ClO: CHES Cgbictecsec ce eos A sh as 
Chama 
CmA) Seis e Ss toetep eta ee 20 40 34 1.4 
GmBy aes ee os Soe eed ee 18 86 80 1.2 
M@oBii setae Ges ae ek SA Oot oe 15 380 26 11 
MCoG: 25207425. Shes ae eee ea a 12 24 20 0.9 
PC6D* no ctt a S  ee 8 16 14 0.6 
Sa © ee 10 20 17 0.7 
Chanta 
ClA cso e a he SS eS 13 26 22 1.0 
Clb. gos etree ees ee oe et et 11 22 19 0.8 
Gherry:; <CyC: 22s .o2 2 ote ee ee Sa 15 380 26 1.2 
Chinook; C2B° ssse-s.22 220-252-222 eee 15 80 25 11 
Daglum 
Dab coo so 5 Se oe Stes Boo ee 8 16 14 0.6 
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TABLE 2.-—Yields per acre of crops and pasture—Continued 


Soil name and map symbol Wheat, spring Oats Barley sei a 
Bu Bu Bu Ton 
Dirmmick* “Dk oceccessossek pienso ot eee 
Ekalaka 
Se | 5 ae eee ee 13 24 20 1.0 
WBKB i oA Sh ENA hel Oe eh Pet ts te ee SS SE 11 22 19 0.9 
PEG poeoseQoccsc Si ee os ee ce ae 
Farland 
POA jase cies eo Sia seein ee SL fecaeee ie 22 44 37 1.5 
Fab: ove cee si eyes het Bh sete es Se ee en! 20 40 34 14 
Flasher: *FbE, *FhD, ? FhE ----------.------------— 
Fleas. “Eke. FID). FAB see ce See ooh es 
Fluvaquentic Haplaquolls: Fu ~------------------_- 
Glendive: GIA, GiB ~---------__------------------. 15 30 25 11 
Golvat “GoC* saisec0 pee es eee aki oes 19 38 32 1.3 
Grail: 
GIA Gta eco foo. tae este e Sa ceneesoSe 27 54 46. 1.9 
GrbeiGtB aie oF oe A 24 48 41 1.8 
5: ea aa Eee SER SRO ORY ee 27 BA 46 19 
MGW. oo ee ete eee tS oe ee Se 24 48 41 18 
Hanly::? MHaAd costo ss sete ee es 
Harriett: </bles tates 2k Ot Bee ee lene eet 
Havre: HeA ~~~ ~_~~--~~~--~-~-------------------- 22 _ 44 37 1.5 
Heil MHz eseccsstaeeces ieee ase Seka esas 
Korchea 
KeAvcssoteu ee eet sce eeeee ouee SSO 23 46 39 1.6 
PR seco oa eS otek ek See el eee 
Kremlin: KrB, KrC ~----------___----------- 18 36 31 13 
Lawther 
Lea Antic 26 otis bie bork Ss ee eet SA ee 24 48 41 1.8 
BoB ieee ete eh 2a tt 22 44 37 1.5 
MLE A SEE aoe sed aS rh eS td 19 388 32 13 
Lawther variant: 
Ld A, ait ce ska e Ale Si Oa ee i tet eat LA 18 386 30 1.2 
Ld Gi eh at a rd eet ee ee 14 28 24 0.9 
Lefor 
SUG Bes te tte lo iy a one NN es a ee 15 30 26 11 
Mike@i. oc toss eh Sos te st oe ee 12 24 20 0.9 
Manning: 
MaA) (oon cose seer es ete sees. eS Soot Pw 18 26 20 1.0 
Ma8 Sopot he enna ela oe ony ae 12 24 18 0.9 
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TABLE 2.—Yields per acre of crops and pasture——Continued 


Soil name and map symbol 


Wheat, spring 


Bu 


Mott: 
MsA;, (MsB ecoscce 22s ce ee ew to ee ee ee 


MtAy UMtB ono ethene Se ee oS oab eee s ees 
Parshall: “PaB: s22ss2s.4enssssen ane se ese ese SS 


MRSA 2s oe er ot ee eo Se 


Oats 


44 
40 
30 


44 
40 
38 
30 


26 
24 
20 


46 
40 
36 


Barley 


Bu 


Ton 


Grass-legume 
hay 


1.2 
1.1 
0.9 


1.6 
1.4 
11 
1.2 
0.9 


14 
1.5 
13 


1.0 
0.6 


15 
14 
11 


1.5 
14 
1.3 
11 


1,0 
0.9 
0.7 


1.6 
14 
1.2 
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TABLE 2.—Yields per acre of erops and pasture—Continued 


Soil name and map symbol 


Wheat, spring 


Grass-legume 


Oats Barley 


Bu 


Searing: 
SIB. aSc2nsnc Ake os Sos Se Pt es we 


Vebar: 
TVIC, Vr 


Wabek: 
Wayden: 
Yetull: 


YeE 
ZiC 


Zeona: 


hay 

Bu Bu Ton 
13 26 22 11 
22 44 87 1.5 
20 40 35 14 
15 30 26 11 
23 47 40 18 
9 18 15 0.7 
22 44 87 1.5 
20 40 84 1.4 
15 30 26 1.1 
12 24 20 0.9 
9 18 15 0.7 
18 36 30 1.2 
17 35 29 14 
1 22 19 0.8 
15 80 26 11 
18 86 380 1.2 
q 14 14 0.5 


*This mapping unit is made up of two or more dominant kinds of soil. See the description of the mapping unit for the 


composition and behavior characteristics of the mapping unit. 


houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. A healthy planting stock of suitable species 
planted properly on a well prepared site and maintained 
in good condition can insure a high degree of plant 
survival. 

Table 3 shows the height that locally grown trees and 
shrubs are expected to reach on various kinds of soil 


in 20 years. The estimates in table 3, based on measure- 
ments and observation of established plantings that 
have been given adequate care, can be used as a guide 
in planning windbreaks and screens. Additional infor- 
mation about planning windbreaks and screens and the 
planting and care of trees can be obtained from local 
offices of the Soil Conservation Service or the Coopera- 
tive Extension Service or from nurserymen. 
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[Dashes mean that trees generally do 
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TABLE 3.—Windbreaks and environmental plantings 


not grow to the given height on that soil. Only those mapping units and parts of mapping 
units that are suitable for trees and plants are rated] 


Soil name and 
map symbol 


Belfield: BeA, BeB, 
BFA, BfB, 7BhA, * BhB. 
(Rhoades part of 
BhA and BhB not 
rated.) 


Boxwell: Bt, BtC ~___ 


Cahba: ‘CcD,?> CdD __ 
(Ratings are for 
Chama part. 
Cabba part was 
not rated.) 


Chama: CmA, CmB, 
*CoB, 7 CoC, ' CoD, 
Cre 

(Cabba part of 

CoB, CoC, and CoD 
and Cabbart part 
of CrC not rated.) 


Chanta: CtA, CtB --- 
Cherry: CyC ~ ---~-._- 
Chinook: CzB 


Dimmick: Dk 


Trees and plants having a predicted 20-year average height, in feet, of— 


Less than 8 


Tatarian 
honeysuckle. 


Tatarian 
honeysuckle, 
American plum. 


Siberian peashrub, 
Tatarian 
honeysuckle, 
American plum, 


Eastern redcedar, 
Rocky Mt. 
juniper, 
Siberian 
peashrub. 


Eastern redcedar, 
Rocky Mt. 
juniper, 
Siberian 
peashrub. 


Rocky Mt. juniper, 
Siberian 
peashrub, 


eastern redcedar. 


Siberian peashrub, 
Tatarian 
honeysuckle, 
American plum. 


8 to 15 


Russian-olive, Siberian 
peashrub, common 
chokecherry, Rocky 
Mt. juniper, 
American plum. 


Eastern redeedar, 
Rocky Mt. juniper, 
Siberian peashrub, 
Tatarian honey- 
suckle, American 
plum. 


American elm, 
ponderosa pine, 
Rocky Mt. juniper, 
Russian-olive, 
Siberian peashrub, 
common choke- 
cherry. 


Russian-olive, 
eastern redcedar, 
Rocky Mt. juniper, 
common choke- 
cherry. 


Siberian elm, green 
ash, ponderosa pine. 


Siberian elm, green 
ash, ponderosa pine. 


Green ash, ponderosa 
pine, Russian-olive. 


Blue spruce, common 
chokecherry, 
Rocky Mt. juniper. 


Siberian peashrub, 
eastern redcedar, 
Rocky Mt. juniper, 
common choke- 
cherry, Tatarian 
honeysuckle, 
American plum. 


Eastern redcedar, 
Siberian peashrub, 
Tatarian 
honeysuckle. 


16 to 25 


Siberian elm, 
American elm, green 
ash, ponderosa pine, 
blue spruce. 


American elm, green 
ash, ponderosa pine, 
Black Hills spruce, 
blue spruce. 


Siberian elm, green 
ash. 


Siberian elm, green 
ash, ponderosa pine, 
Black Hills spruce. 


Siberian elm 


American elm, green 
ash, ponderosa pine, 
Russian-olive. 


Siberian elm, 
ponderosa pine. 


Green ash, American 
elm, Russian-olive. 


26 to 85 More than 35 
Siberian elm .-_| Eastern 
cottonwood. 
Siberian elm --_] Plains 
cottonwood. 
Siberian elm ~--| Eastern 
cottonwood. 
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TABLE 3.—Windbreaks and environmental plantings—Continued 


Trees and plants having a predicted 20-year average height, in feet, of— 


Soil name and 


map symbol 
Less than 8 


Tatarian 
honeysuckle. 


Farland: FaA, Fa8 —._ 


Glendive: GIA, GIB 


Golva: GoC 


Grail: GrA, GrB, 
Gta, GtB. 


Grassna: 
GwA, *GxB ~-__w..--|-------------------- 


Golva part of GxB --}-------------------- 


Havre: HeA 


Korchea: KcA, * Kh 


Kremlin: KrB, Kr 


8 to 15 


Russian-olive, 
Siberian peashrub, 
common choke- 
cherry, Rocky Mt. 
juniper, American 
plum. 


Siberian peashrub, 
eastern redcedar, 
Rocky Mt. juniper, 
common choke- 
cherry, Tatarian 
honeysuckle, 
American plum. 


Siberian peashrub, 
common choke- 
cherry, Rocky Mt. 
juniper, Tatarian 
honeysuckle, 
American plum. 


Eastern redcedar, 
Rocky Mt. juniper, 
Siberian peashrub, 
Tatarian honey- 
suckle, American 
plum. 


Eastern redcedar, 
Rocky Mt. juniper, 
Siberian peashrub, 
Tatarian honey- 
suckle, American 
plum. 


Siberian peashrub, 
common choke- 
cherry, Rocky Mt. 
juniper, Tatarian 
honeysuckle, 
American plum. 


Common chokecherry, 
Rocky Mt. juniper, 
Russian-olive, 
Siberian peashrub, 
Tatarian honey- 
suckle, American 
plum. 


Common chokecherry, 
Rocky Mt. juniper, 
Russian-olive, 
Siberian peashrub, 
Tatarian honey- 
suckle, American 
plum. 


Eastern redcedar, 
Rocky Mt. juniper, 
Siberian peashrub, 
Tatarian honey- 
suckle, American 
plum. 


16 to 25 


26 to 35 


Siberian elm, Ameri- 
can elm, green ash, 
blue spruce, 
ponderosa pine. 


Siberian elm, 
ponderosa pine. 


American elm, green 
ash, ponderosa pine, 
Black Hills spruce, 
blue spruce, 
Russian-olive. 


American elm, green 
ash, ponderosa pine, 
Black Hills spruce, 
blue spruce. 


American elm, green 
ash, ponderosa pine, 
Black Hills spruce, 
blue spruce. 


American elm, green 
ash, ponderosa pine, 
Black Hills spruce, 
blue spruce, 
Russian-olive. 


American elm, blue 
spruce, ponderosa 
pine, green ash. 


American elm, blue 
spruce, ponderosa 
pine, green ash. 


American elm, green 
ash, ponderosa pine, 
Black Hills spruce, 
blue spruce, 


Siberian elm —--|- 


Siberian elm _-_ 


Siberian elm _-- 


Siberian elm _~_|_ 


Siberian elm __- 


Siberian elm _~- 


Siberian elm .—- 
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More than 85 


Eastern 
‘cottonwood. 


Eastern 
cottonwood. 


Eastern 
cottonwood. | 


Eastern 
cottonwood. 


Eastern 
cottonwood. 
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TABLE 3.—Windbreaks and environmental plantings—Continued 


Trees and plants having a predicted 20-year average height, in feet, of— 


Soil name and 
map symbol 
Less than 8 


8 to 15 


16 to 25 


Tatarian 


Lawther: LaA, LaB, 
aL honeysuckle. 


Ce 
(Rhoades part of 
Le not rated.) 


Lawther variant: 


LdA, wowee eS Siberian peashrub, 
eastern redcedar, 
Rocky Mt. 
juniper. 
Lefor: ‘eB, 'LeC: 
Lefor part _-__~-~-|-------------------- 
Vebar part ~-------|-------------------- 
Manning: MeA, Mab_.| Siberian peashrub, 
eastern redcedar, 
Rocky Mt. 
juniper. 
Moreau: MeA, MeB, 
MeG: 22 ecuceet i oa a eee 
Morton: MoA, MoB,  |--+-----.----------- 


MoC, 7MpA., * MpB, 

™MpC, ?MrB, * MrC. 
(Rhoades part of 
MrB and MrC not 


rated.) 
Mott: MsA, Ms8, MtA, | Common choke- 
MtB. cherry, Tatarian 
honeysuckle, 
American plum. 
Parshall: PaB ~~-----}-------------._.---- 


American elm, 
ponderosa pine, 
Rocky Mt. juniper, 
Russian-olive, 
Siberian peashrub, 
common choke- 
cherry, American 
plum. 


Green ash, ponderosa 
pine, Russian-olive. 


Siberian peashrub, 
eastern redcedar, 
Rocky Mt. juniper, 
common choke- 
cherry, Tatarian 
honeysuckle, 
American plum. 


American elm, green 
ash, Siberian pea- 
shrub, eastern 
redcedar, common 
chokecherry, 
American plum. 


Green ash, ponderosa 
pine, Russian-olive. 


Eastern redcedar, 
Rocky Mt. juniper, 
Russian-olive, 
Siberian peashrub, 
common choke- 
cherry, Tatarian 
honeysuckle, 
American plum. 


Russian-olive, 
Siberian peashrub, 
common choke- 
cherry, eastern 
redeedar, Rocky Mt. 
juniper, Tatarian 
honeysuckle, 
American plum. 


Green ash, Russian- 
olive, Siberian 
peashrub, eastern 
redcedar, Rocky Mt. 
juniper. 


Siberian peashrub, 
Tatarian honey- 
suckle, American 
plum. 


Siberian elm, green 
ash. 


Siberian elm 


Siberian elm, 
ponderosa pine, 
American elm, green 
ash, Russian-olive, 


Siberian elm, 
ponderosa pine. 


Siberian elm 


Siberian elm, green 
ash, American elm, 
ponderosa pine. 


American elm, green 
ash, ponderosa pine, 
blue spruce. 


Siberian elm, 
ponderosa pine. 


American elm, blue 
spruce, green ash, 
ponderosa pine, 
common choke- 
cherry, Rocky Mt. 
juniper, Russian- 
olive. 


26 to 35 More than 85 
Siberian elm —--]|__-.___.-__2-____ 
Siberian elm ___| Eastern 

cottonwood. 
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Soil name and 
map symbol 


17 


Trees and plants having a predicted 20-year average height, in feet, of— 


‘Less than 8 8 to 15 16 to 25 26 to 35 
Patent: PeB, PeD, 
PPD be eee ee eae asa Russian-olive, American elm, green Siberian elm ___ 
(Sham and Siberian peashrub, ash, ponderosa pine, 
Gullied land parts common choke- Black Hills spruce, 
of PsD not rated.) cherry, Rocky Mt. blue spruce. 
juniper, Tatarian 
honeysuckle, 
American plum. 
Reeder: ReA, 
Red; ReG) canes ees |e ee Russian-olive, Siberian elm, Ameri- = |---------------- 
Siberian peashrub, can elm, green ash, 
common choke- ponderosa pine, 
cherry, Rocky Mt. blue spruce. 
juniper, Tatarian 
honeysuckle, 
American plum. 
Regent: RgA, RgB, = |-------------------- Russian-olive, Siberian elm, Ameri- = |---.-------~---- 
TRhA, * RAC. Siberian peashrub, ean elm, green ash. 
(Rhoades part of common choke- 
RhA and RhC not cherry, Rocky Mt. 
rated.) juniper, Tatarian 
honeysuckle. 
Rhame: (*RkB, 'RkC,  [-----------.-------- Siberian peashrub, Siberianelm, = s j---~------------ 
*RmC, 7 RmD, eastern redcedar, ponderosa pine, 
(Fleak part of Rocky Mt. juniper, American elm, green 
RmC and RmD not eommon choke- ash, Russian-olive. 
rated.) cherry, Tatarian 
honeysuckle, 
American plum. 
Rhoades: (RsA,?RsC__| Tatarian American elm, Siberianelm, green = |-----~-~-~------ 
(Ratings are for honeysuckle, ponderosa pine, ash. 


Belfield part. 
Rhoades part was 
not rated.) 


(Rhoades part of 
ShA not rated.) 


Searing: SiB, *SmB ~~ 
(Ringling part of 
SmB not rated.) 


Sen: 
SnA, SnB, SnC, * SoB, 
* SoC, ?SrD. 


Golva part of $08 
and SoC 


American plum. 


Tatarian 
honeysuckle. 


Common choke- 
cherry, Tatarian 
honeysuckle, 
American plum. 


Tatarian 
honeysuckle. 


Rocky Mt. juniper, 
Russian-olive, 
Siberian péashrub, 
eommon choke- 
cherry. 


Russian-olive, 
Siberian peashrub, 
common choke- 
cherry, Rocky Mt. 
juniper, American 
plum. 


American elm, green 
ash, Russian-olive, 
Siberian peashrub, 
Rocky Mt. juniper. 


Russian-olive, 
Siberian peashrub, 
common choke- 
cherry, Rocky Mt. 
juniper, American 
plum. : 


Siberian peashrub, 
common choke- 
cherry, Rocky Mt. 
juniper, Tatarian 
honeysuckle, 
American plum. 


Siberian elm, Ameri- 
can elm, green ash, 
blue spruce, 
ponderosa pine. 


Siberian elm, 
ponderosa pine. 


Siberian elm, Ameri- 
can elm, green ash, 
ponderosa pine, 
blue spruce. 


American elm, green 
ash, ponderosa pine, 
Black Hills spruce, 
blue spruce, 
Russian-olive. 


Siberian elm _-- 


More than 35 
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TABLE 3.—Windbreaks and environmental plantings—Continued 
Trees and plants having a predicted 20-year average height, in feet, of— 
Soil name and 
map symbo 
ees Less than 8 8 to 15 16 to 25 26 to 35 More than 85 
Shambo: StA, St8 ---.|-------------------- Russian-olive, American elm, green Siberian elm ___|-..--_-___-_____ 
: Siberian peashrub, ash, ponderosa pine, 
common choke- Black Hills spruce, 
cherry, Rocky Mt. blue spruce. 
juniper, Tatarian 
honeysuckle, 
American plum. 
Stady: SyA, SyB, Eastern redcedar, Ponderosa pine, Siberian elm  _-_._--|-~----_-__-____W]-----_----__- 8 
*97C. Siberian Russian-olive, green 
peashrub, ash. 
Rocky Mt. 
‘juniper. 

Tally: TaA, TaB -----|-------------------- Siberian peashrub, American elm, blue Siberian elm ___}| Eastern 
Tatarian honey- spruce, green ash, cottonwood. 
suckle, American ponderosa pine, 
plum. common choke- 

cherry, Rocky Mt. 
juniper, Russian- 
olive, 

Telfer: %TeB, 1TeC —_|-------------------- Ponderasapine, 9 Jun tskbnnnewnsp esse nsnn eos sles ete el bose ee ese ole e 
eastern redcedar, 
Rocky Mt, juniper. 

Vebar: ‘VfC, 2 Vibe | iunote ee ee ee American elm, green Siberianelm, = |_---------~----uJ-------_----_ 

1V-B, 7VrC. (Flasher ash, Siberian pea- ponderosa pine. 
part of VIC and shrub, eastern 
VfD not rated.) redcedar, common 
chokecherry, 
American plum. 
Tally part of vrB Siberian elm -__| Eastern 
and ViC cone hee ea ee eee Siberian peashrub, American elm, blue cottonwood. 


Tatarian honey- 


suckle, American 


plum. 


spruce, green ash, 
ponderosa pine, 
common choke- 
cherry, Rocky Mt. 
juniper, Russian- 
olive. 


1This mapping unit is made up of two or more dominant kinds of soil. See the description of the mapping unit for the composi- 


tion and behavior characteristics of the mapping unit. 


Range 


About 59 percent of Slope County is rangeland. 
About half of the agricultural income is derived from 
livestock, principally cattle. Cow-calf operations are the 
dominant livestock enterprise. 

On many ranches, crop stubble and small grain are 
used to supplement the forage produced on rangeland. 
If winter grazing is practiced, a protein concentrate is 
commonly used to supplement native forage. Creep 
feeding of calves and yearlings is practiced on some 
ranches. 

Where climate and topography are about the same, 
differences in the kind and amount of vegetation that 
rangeland can produce are related closely to the kind of 
soil. Effective management is based on the relationships 
among soils, vegetation, and water. 

Table 4 shows, for each kind of soil, the name of the 


range site; the total annual production of vegetation in 
favorable, normal, and unfavorable years; the char- 
acteristic vegetation; and the expected percentage of 
each species in the composition of the potential natural 
plant community. Soils not listed cannot support a 
natural plant community of predominately grasses, 
grasslike plants, forbs, or shrubs suitable for grazing 
or browsing. The following are explanations of column 
headings in table 4, 

A range site is a distinctive kind of rangeland that 
differs from other kinds of rangeland in its ability to 
produce a characteristic natural plant community. Soils 
that produce.a similar kind, amount, and proportion of 
range plants are grouped into range sites. For those 
areas where the relationship between soils and vegeta- 
tion has been established, range sites can be interpreted 
directly from the soil map. Properties that determine 
the capacity of the soil to supply moisture and plant 
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[Soils not listed are not in a range site; such soils can be used for grazing if grass cover is established] 


Potential production 
Soil name and map symbol Range site Common plants Composition 
Kind of year Weick : 
Lb per acre Pet 
Absher: AbA, AbC ____-- Thin claypan ----| Favorable -.------.- 750 | Western wheatgrass ~_..-- 25 
Normal —----------- 550 | Blue grama —~------.-.---- 35 
Unfavorable ~_----_- 300 | Prairie junegrass _____-__ 5 
Sandberg bluegrass __- 5 
Buffalo grass ~---.-.--.-- 5 
Amor: AgA, AgB, AgC ---] Silty ~----------- Favorable ___--_---- 2,300 | Western wheatgrass _---_- 25 
: Normal ~----------- 1,950 | Needleandthread —...----- 15 
Unfavorable ~------- 1,600 | Blue grama —_.~-.-------_ 15 
Green needlegrass _____--- 7 
Prairie junegrass ~-----.- 5 
Kentucky bluegrass ~----- 5 
Arnegard: ArB _--.----_- Silty -----.-.---- Favorable ~--.------ 2,550 | Western wheatgrass ____._ 25 
Normal ~--+....—---- 2,150 | Needleandthread ~----~~-- 15 
Unfavorable ---_---_ 1,750 | Blue grama ~----------~-- 13 
Green needlegrass __ 10 
Kentucky bluegrass 5 
Badland: ‘BaF (Cabbart Shallow __-_..-.- Favorable ~-_------- 1,400 | Needleandthread ~---~---- 15 
part). (Badland part Normal -~---------- 1,150 | Little bluestem ~-------~_ 20 
not rated.) Unfavorable __--_-__ 900 | Prairie sandreed ~-__---__ 10 
Western wheatgrass —_-_~. 10 
Blue grama —_...-_...------ 10 
Plains muhly ------~_---- 5 
Threadleaf sedge __-___.- 7 
Belfield: BeA, BeB, BFA, Clayey ---------- Favorable ~---_--_-- 2,350 | Western wheatgrass _____- 40 
BfB, * BhA, * BhB. Normal .__-....---- 1,900 | Green needlegrass -.-----~ 10 
Unfavorable _--__-._ 1,450 | Blue grama —___....-.---. 10 
Prairie junegrass ~--_---_ 5 
Plains reedgrass _-___-___ 5 
Rhoades part of BhA Thin claypan ----| Favorable ~.--.--.- 800 | Blue grama ~---------~..- 35 
and BhB. Normal ~~ ~--------- 600 | Western wheatgrass ____-- 30 
Unfavorable __-.---- 400 | Sandberg bluegrass __~.-- 5 
Prairie. junegrass ~------- 5 
Buffalo grass ------_----- 5 
Benz: B8kC, *?BnC ~_______ Thin claypan ~--_| Favorable ------~-~. 700 | Western wheatgrass ~----~ 30 
Normal ~----------- 500 | Nuttal saltbrush ~----_-__ 8 
Unfavorable __-----_ 300 | Alkali sacaton --------~_- 5 
Plains reedgrass ~-_.----_ 5 
Needleandthread ~~~------ 5 
Inland saltgrass ~..--.---- 5 
Sandberg bluegrass —.---~ 5 
Black greasewood —------~- 5 
Absher part of BnC ~-..| Thin claypan --.-| Favorable ~.---~----~ 750 | Western wheatgrass 25 
Normal —.---------- 550 | Blue grama ____---_ 85 
Unfavorable __-_--_- 800 | Prairie junegrass _.. 5 
Sandberg bluegrass ~----~~ 5 
Buffalo grass —~--.-------- 5 
Borolls: Bo ~----------~- Saline lowland -__| Favorable .-...----- 2,600 | Nuttall alkaligrass ~--_-~. 15 
Normal —----------~ 2,200 | Western wheatgrass —~._.-- 85 
Unfavorable __-_____ 1,800 ; Slender wheatgrass ~.---- 5 
Inland saltgrass -----_..-- 20 
eB Eyes Sette ae tea eet ot Shallow ~ --_---- Favorable ______._-- 1,450 | Little bluestem ~------__. 25 
Normal —...-.------ 1,200 | Prairie sandreed ~----__-- 10 
Unfavorable ..---_-- 950 | Needleandthread ~---_--__ 10 
Threadleaf sedge _--_-_-._ 8 
Plains muhly ~~---------~ 5 
Western wheatgrass ______ 5 
Blue grama ~----------~-- 5 
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Potential production 


Soil name and map symbol Range site a Common plants Composition 
Kind of year weigh ‘ 
Lb per acre Pet 
well: BtB, BIC _____u_ Silty: s2isene22e52 Favorable --..------ 1,850 | Western wheatgrass ~.--~ 35 
Boel m Normal —.----~~--~- 1,600 | Blue grama ee : 20 
Unfavorable ~.------ 1,850 | Needleandthread — : 
Green needlegrass 
Prairie junegrass -. 
Brandenburg: + BuE: ae: 
"Reandenbard part -.---_ Very shallow ~---| Favorable ---_____-- 750 | Western wheatgrass ----_- 1b 
Normal ~—-------_-. 600 | Blue grama ~_-_-.-------- 15 
Unfavorable __---_-__ 350 | Needleandthread sooo 10 
Little bluestem ---------— 10. 
Bluebunch wheatgrass , 
Prairie junegrass 2._--_-- 5 
Red threeawn _ 
Plains muhly — 
__| Shallow --------- 1,450 | Needleandthread - = 15 
a as j 11200 | Little bluestem F 20 
900 | Prairie sandreed:, _.- zs 10 
Western wheatgrass ~_-_-- 10: 
Blue prama —_.-.-.---.- sas 10 
Plains muhly —.---------_ 
Threadleaf idee tee es 
Cabba: Caf, 'CbE, 'CcD, | Shallow ---------| Favorable -----.-.-- 1,450 | Needleandthread ~---_-=_- 15 
'CdD. (Badland part of Normal —~.~--------. 1,200 | Little bluestem ~~. ._-_-_ 20 
CbE not rated.) Unfavorable —~_..---- 900 | Prairie sandreed..-...---_ 10 
Western wheatgrass ‘ 
Blue grama —_--_~__ pee nes 10 
Plains muhly ~.-.-.------ 5 
Threadleaf sedge. --------- 
Chama part of CcD Silty ~2s2-~--.+-= Favorable ____------ 2,000 | Western wheatgrass __~___ 85° 
and CHD. Normal _----------- 1,650 | Blue grama ~_-------..--- 20 
Unfavorable ~.---_--- 1,200 | Needleandthread __--_--__ 10 
Green needlegrass ~____~-~ ; 
Prairie junegrass ~--_--~~ 5 
Cabbart: CfC, CfD, CHE, Shallow ~-----~~- Favorable ~_-_---.-- 1,400 | Needleandthread .--.__---- 15 
'CgE. (Badland part of Normal ~--.-------- 1,150 | Little bluestem .----_---~- 20 
CgE not rated.) Unfavorable _.-_---- 900 | Prairie sandreed ~--.----- 10 
Western wheatgrass —.~_-- 10 
Blue grama —-_---~-~.-.-- 10 
Plains muhly —-..-------- 
Threadleaf sedge ..-...--_ 
Chama: CmA, CmB, !CoB, | Silty ----------~- Favorable ~-__------ 2,000 | Western wheatgrass __-___ 35 
*CoC, * CoD, ? CrC. Normal —-----~----- 1,200 | Blue grama —-_-__.--.---- 20 
Unfavorable ~------- 900 | Needleandthread ~----_--~~ 10 
Green needlegrass __.__..- 5 
Prairie junegrass —~--.---- 5 
Cabba part of Co8, CoC, | Shallow --------- Favorable ~--.-.---_ 1,450 | Needleandthread' --______- 15 
and CoD. Normal —___- 1,200 | Little bluestem _- a 90 
Unfavorable -_----.. 900 | Prairie sandreed -~-_ c 10 
Western wheatgrass. -...-. 10 
Blue grama ~___---_-_---_ 10 
Plains muhly ~----------_ 
Threadleaf sedge ~--_-_-- 
Cabbart part of CrC _.__| Shallow ~.------_ Favorable _-_-__---- 1,400 | Needleandthread ~--_.---- 15 
Normal —~-.-------- 1,150 | Little bluestem ~-.---.--__ 20 
Unfavorable __------ 900 | Prairie sandreed ~.-_----_ 10 
Western wheatgrass ~----_ 10 
Blue grama —~__-__---_-_-- 10 
Plains muhly —--_--__..-- 
Threadleaf sedge ~.-.-.-- 
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Potential production 


Soil name and map symbol Range site 3 
. ry 
Kind of year weight 
Lb per acre 

Chanta: CtA, CHB --_-__- Silty: sssss2.04.- Favorable ~------.-- 1,850 
Normal —-~-----.--- 1,550 
Unfavorable ______-- 1,250 
Cherry: CyC .------~---| Silty ----------_- Favorable -__.------ 2,150 
Normal ~_--.------- 1,750 
Unfavorable _---~_-- 1,350 
Chinook: CzB ~__--- ~----| Sandy ----------_ Favorable ~_.------- 2,000 
Normal —-----.----- 1,750 
Unfavorable __------ 1,450 
Daglum: DaB, DaC, 7 DhB.-| Claypan ~---.-..- Favorable ~-.------- 1,750 
Normal —__.-----~-- 1,400 
Unfavorable ~------- 1,050 
Rhoades part of Dh8 ---| Thin claypan ~-.-) Favorable ------~--- 800 
Normal —__~-------- 600 
Unfavorable 400 
Dimmick; Dk ----------_-- Wetland -_.------ Favorable ---.------ 5,650 
Normal —...-------- 5,200 
Unfavorable _.----~- 4,750 
Ekalaka: *EdB, ' EkB, Sandy ----------- Favorable ~_..----~- 2,100 
7 ERC, Normal —~--- 1,750 
Unfavorable 1,400 
Desart part of EdB _._| Sandy ----------- Favorable ~--------- 2,200 
Normal ....2s-2o.4' 1,850 
Unfavorable ~.------ 1,500 
Farland: FeA, FaB ~.-.--- Silty: 262 -n 2 Lee Favorable ~--------- 2,250 
Normal -----..----- 1,900 
Unfavorable ~---~--- 1,550 
Flasher: ‘FbE,'FhD, *FhE. | Shallow ~~~ _-- Favorable --__----.. 1,700 
(Badland part of FbE Normal ~----------- 1,400 
not rated.) Unfavorable _------- 1,100 
Fleak: ?FkE, FID, * FIE. Shallow --------- Favorable ~.-------- 1,450 
(Badland part of FkE Normal __---~------ 1,100 
not rated.) Unfavorable _-_------ 750 


Common plants 


Western wheatgrass 
Blue grama 


Western wheatgrass 
Needleandthread 
Blue grama 
Green needlegrass 
Prairie junegrass 
Kentucky bluegrass 


Needleandthread 
Western wheatgrass 
Prairie sandreed 
Blue grama - 
Prairie junegrass 
Penn sedge 


Western wheatgrass 
Blue grama 
Needleandthread 
Prairie junegrass ~.-~_ aon 


Blue grama 
Western wheatgrass 
Sandberg bluegrass 
Prairie junegrass 
Buffalo grass 


Slough sedge 
Prairie cordgrass 
Slim sedge 


Prairie sandreed 
Needleandthread 
Western wheatgrass 
Blue grama 
Prairie junegrass - 


Prairie sandreed __ 


Blue grama 
Prairie junegrass 


Western wheatgrass 
Needleandthread 
Blue grama 
Green needlegrass 
Prairie junegrass 
Kentucky bluegrass 


Little bluestem 

Prairie sandreed 
Needleandthread 
Threadleaf sedge 
Plains muhly 
Western wheatgrass 
Blue grama 


Little bluestem 
Needleandthread 
Prairie sandreed 
Threadleaf sedge 
Plains muhly 
Blue grama 
Sideoats grama 
Western wheatgrass 
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Composition 


Pet 
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TABLE 4.—Range productivity and composition—Continued 


Potential production 
Soil name and map symbol Range site D Common plants Composition 
Kind of year wi eight 
Lb per acre Pet 
tic Haplaquolls: 
Be ppeatinncue eee Wetland ~-------- Favorable ~.-------- 4,000 | Prairie cordgrass ~------- 25 
Normal ___-~_-_-.-- 3,500 | Slim sedge -..----.-----__ 25 
Unfavorable ~_-----_ 8,000 | Fescue sedge _..----.---_. 10 
Baltic rush ~------------- 5 
Northern reedgrass ___---_ 5 
Switehgrass ~---.------__ 5 
Fowl! bluegrass ~.---~---- 5 
lendive: 
rg OAs AIS eS ih aos Overflow _------- Favorable -----.---- 2,650 | Western wheatgrass -.-.-_ 25 
Normal ------------ 2,300 | Green needlegrass -..--.-- 20 
Unfavorable _------- 1,950 | Needleandthread _-----__- 10 
Big bluestem ~--.---.---- 10 
Blue grama —~----------~. 
Glia skeseeecue sos Sandy ~---------- Favorable __-------- 2,100 | Needleandthread ___ 
Normal .-- = 1,800 | Western wheatgrass 
Unfavorable _ 1,500 | Prairie sandreed _ 
Blue grama -._--- 
Prairie junegrass ~~ 
Penn sedge ~------------_ 
© GOO) sleds see Sil€ycseec se Seen2 Favorable ~--------- 2,850 | Western wheatgrass -.-_-- 25 
Golver Se : Normal _----------- 2,000 | Needleandthread 15 
Unfavorable _----.-- 1,650 | Blue grama ---.--------~_ . 15 
Green needlegrass 
Prairie junegrass 
Kentucky bluegrass —----- 
oe ek Overfi Favorabl 2,700 | Big bluestem 20 
A, GtA ___...-___-...| Overflow -------- avorable ~--------- A e bluestem ____________ 
oe yee Normal —----------- 2,450 | Green needlegrass ~.._____ 15 
Unfavorable __----~- 2,100 | Western wheatgrass -_..-. 20 
Needleandthread ~---_---- 
Blue grama —__--_--_-_--- 
Sed Oh 8 i SAeks ott ilty --.._--__..__] Favorable ~--------- 2,300 | Western wheatgrass -_-_-- 25 
ae silty Normal Beata aera 2,000 | Needleandthread ~____-_-_ 15 
Unfavorable __--.--- 1,700 | Blue grama -...-...------ 15 
Green needlegrass ~-----_- 
Prairie junegrass ~_----__ 
Kentucky bluegrass ------- 
gs oer ae Rene ee aaa rs Overflow —_-_-_-- Favorable ~--------~- 2,700 | Big bluestem —~---------- 20 
Norma! ~----------- 2,450 | Green needlegrass -------- 15 
Unfavorable __------ 2,100 | Western wheatgrass —~----- 20 
Needleandthread —~------.- 
Blue grama —_~_--~.------ 
ee t Silt F bl] 2,400 | Western wheatgrass : 295 
eee vetseel Silty) 22 icccetess ‘avorable ~-------~- f eet 
Srasmi nee i Normal _----------_ 2,100 | Needleandthread ~_--___-- 15 
Unfavorable ____---- 1,800 | Blue grama —--.---------- 15 
Green needlegrass -------- 
Prairie junegrass ~-----__ 
Kentucky bluegrass ~.---__ 
ti ect eke Silty ---.-.------ Favorable ~--.---..-- 2,850 | Western wheatgrass _.-~-- 25 
poles EEe eed Normal ~-__---~---- 2,000 | Needleandthread 15 
Unfavorable ~_---.-_ 1,650 | Blue grama —------------- 15 
Green needlegrass 
Prairie junegrass 
Kentucky bluegrass ~.-.--- 
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Potential production 


Common plants 


Composition 


Soil name and map symbol Range site i 
‘ ry 
Kind of year weight 
Lb per acre 
Hanly: *HaA ---.~~---- Thin sands ~-_--_ Favorable .-...------ 1,700 
Norma] ~_~~-~----~- 1,400 
Unfavorable -------- 1,100 
Harriet: tHe ~____._ 2 Saline lowland ~~_-| Favorable ______.___ 2,600 
Normal ~-..-.----_- 2,200 
Unfavorable ~.------ 1,800 
Havre: HeA -.--------_- Overflow -----~-~ Favorable ~--...---- 2,650 
Normal —------.---- 2,300 
Unfavorable _.____-- 1,950 
Heil: *+H:z: 
Heil part ---_---__-____ Closed depression_-| Favorable ~--__----- 2,800 
Normal —~-.-------+_ 2,400 
Unfavorable __------ 2,000 
McKenzie part -----_-- Closed depression__| Favorable ____._____ 2,850 
Normal ~.---.-~---- 2,500 
Unfavorable ~_..---- 2,150 
Korchea: 
uiKGAre 2s se S82 sts SS Overfiow ~~ ------ Favorable ~-------~- 2,900 
Normal —~~----~---- 2,500 
Unfavorable __-.___ 2,100 
POPE han ete neaa Ml Aes hep racine syed Overflow __-_---- 2,650 
2,300 
1,950 
Kremlin: KrB, KrC ~--__~_ Silty -~----.----__ Favorable ~.--.---- 2,000 
Normal .......-.---- 1,750 
Unfavorable ___-___- 1,450 
Lawther: 
LaA, LaB, 7 Le ----------_ Clayey: 2-4 202422 Favorable ~-..-..---- 2,100 
Normal —~-~-----~---_ 1,750 
Unfavorable ____--__ 1,400 
Rhoades part of Le __--_ Thin claypan -_--} Favorable .--__.-~--- 800 
Normal ~----------_ 600 
Unfavorable __----~_ 400 
Lawther variant: 
Ld Ay dG sto St nS Clayey ~----.---- Favorable _------~-_ 2,100 
Normal —---~.-~---_ 1,750 
Unfavorable ~--.---_ 1,400 


Needleandthread —. x 
Prairie sandreed _ os 
Blue grama —___-___--__-- 
Western wheatgrass -.-.-- 
Sand dropseed ~--------_- 
Penn sedge ~------------_ 


Western wheatgrass _.---_ 
Inland saltgrass ~--_.----- 
Nuttall alkaligrass ~-.---_ 
Slender wheatgrass ___--__ 


Western wheatgrass ~.--.- 
Green needlegrass -.-.--~- 
Needleandthread __.------ 
Big bluestem —~-------~--- 
Blue grama —---~--------. 


Western wheatgrass _.--- 
Prairie cordgrass ._--.---- 
Fowl bluegrass ~-------~- 
Common spikesedge ~.---- 
Curled dock ~-------~...-- 


Western wheatgrass __._~~- 
Prairie cordgrass —.-~---- 
Fowl bluegrass _----~---~- 
Common spikesedge —~.---- 
Curled dock ----~.-.----~- 


Big bluestem —~------~----- 
Western wheatgrass —_..-- 
Green needlegrass ~--_..-- 
Needleandthread ~-------- 
Blue grama —~------------- 
Kentucky bluegrass ~~--~ 


Western wheatgrass ____-- 
Green needlegrass 2 
Needleandthread — 
Big bluestem —___. 
Blue grama —_~-~--------- 


Western wheatgrass — 
Blue grama __----- es 
Needleandthread — 
Green needlegrass — = 
Prairie junegrass ~~-~-~-- 


Western wheatgrass ~__-__ 
Green needlegrass ~-__--__ 
Blue grama —.-.---------- 
Prairie junegrass ~_-.~--- 
Plains reedgrass ~--_~_--_ 


Blue grama —_~---.--~---- 
Western wheatgrass ____-_ 
Sandberg bluegrass -___--- 
Prairie junegrass _-_---~-- 
Buffalo grass ~_-.-.-.---- 


Western wheatgrass —_.__- 
Green needlegrass ~-.-.--- 
Blue grama __-_-----_____ 
Prairie junegrass ~_-_-_-- 
Plains reedgrass —.-----.. 


Pet 
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Potential production 


Soil name and map symbol Range site 
Kind of year 
Lefor: ‘LeB, *LeC: 
Lefor part ~~---------- Sandy ~---------- Favorable ~--------- 
Normal ~---------_.. 
Unfavorable ~---~--- 
Vebar part __-------_-- Sandy ----------- Favorable ~--------_ 
Normal ~----~----~. 
Unfavorable __-----_ 
Manning: MaA, MaB ----| Sandy ----------- Favorable ~--------- 
Normal ----------~-- 
Unfavorable _--.---_ 
Moreau: MeA, MeB, MeC--} Clayey ---------- Favorable ~.-------- 
Normal __---------- 
Unfavorable ~.------ 
Morton: MoA, MoB, MoC, | Silty ..-.-------- Favorable ---------- 
- 1 MpA, 'MpB, ' MpC, Normal ____-------- 
2MrB, 7 MrC. Unfavorable ~.------ 
Rhoades part of MrB | Thin claypan ----| Favorable ~-..------ 
and MrC. Normal ---- a 


Unfavorable __------ 


Favorable 
Normal: 
Unfavorable _----~-- 


Mott: MsA, MsB 


Favorable 
Normal 
Unfavorable ~-----~- 


MtA, MtB 


Dry 
weight 


Lb per acre 


2,400 
2,150 
1,850 


2,300 
2,000 
1,700 


2,150 
1,800 
1,450 


2,300 
1,950 
1,600 


Common plants 


Prairie sandreed 
Needleandthread 
Western wheatgrass ~.---- 
Blue grama __--~~----~--- 
Prairie junegrass ~..------ 


Needleandthread 
Prairie sandreed 
Blue grama —_----~------- 
Western wheatgrass ~----_ 
Penn sedge 
Prairie junegrass __. 2 
Green needlegrass ~-_----- 


Needleandthread 
Prairie sandreed 
Blue prama —___---------- 
Western wheatgrass ~.---- 
Penn sedge —..-----------. 
Prairie junegrass _-_.__-__ 
Green needlegrass ~--__--_ 
Sand dropseed 
Silverleaf scurfpea 
Gray sagewort ~---------- 
Leadplant 
Other perennial forbs —_-__ 
Other perennial 
grasslike plants. 

Other perennial grasses ___ 
Other shrubs --_---.--_--- 


Western wheatgrass ____.- 
Green needlegrass ~___---~ 
Blue grama —~_-~---------~ 
Prairie junegrass 
Plains reedgrass 


Western wheatgrass ----__ 
Needleandthread 
Blue grama ..----_-.----..- 
Green needlegrass -_.----_ 
Prairie junegrass 
Kentucky bluegrass _-_.-__ 


Blue grama —.__----- 
Western wheatgrass 
Sandberg bluegrass 
Prairie junegrass ~_.. 
Buffalo grass 


Needleandthread 
Prairie sandreed 
Blue grama —.-.-.---.-_-- 
Western wheatgrass ~-.--_ 
Penn sedge 
Prairie junegrass __-.-.--_ 
Green needlegrass _.------ 
Other perennial forbs ____- 


Western wheatgrass —-.--- 
Needleandthread 
Blue grama _____-__.___-. 
Green needlegrass ~..----_- 
Prairie junegrass 
Kentucky bluegrass 


Composition 


Pot 
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TABLE 4.—Range productivity and composition—Continued 


Potential production 


Soil name and map symbol Range site 
Kind of year 

Parshall: PaB ----------- Sandy ~------~--- Favorable ~~ 
Normal ____~ 
Unfavorable 
Patent: PeB, PeD, 'PsD --.] Silty ~----_..---- Favorable —_ 
(Gullied land part of ormal —--- 
PsD not rated.) Unfavorable 
Sham part of PsD ~----- Claypan —--------- Favorable —_ 
Normal ~~~ 
Unfavorable 

Reeder: 
ReA, ReB, ReC ~--.~----- Silty: 22 cSs22---5 Favorable __ 
Normal —_-- 
Unfavorable 

Regent: 
RgA, RgB, 7 RHA, *RhC ---| Clayey ---------- Favorable _- 
Normal —_-- 
Unfavorable 
Rhoades part of RhA Thin claypan __--| Favorable —- 
and RhC. Normal —--~ 
Unfavorable 
Rhame: 7*RkB, * RkC, Sandy -__.--.---_ Favorable __ 
*RmC, *RmD. Normal ---- 
Unfavorable 
Chinook part of RkB Sandy —-----.---- Favorable ~~ 
and RkC. Normal ~~~ 
Unfavorable 
Fleak part of RmC Shallow .-------- Favorable —- 
and RmD. Normal ---- 
Unfavorable 


Dry 
weight 


Lb per acre 


2,300 
2,000 
1,700 


Common plants 


Needleandthread 
Prairie sandreed ~-.-----_ 
Blue grama ~_------------ 
Western wheatgrass ~----- 
Penn sedge —_------------_ 
Prairie junegrass ~-..---- 
Green needlegrass _--_---~- 


Western wheatgrass 
Blue grama —_.-----~ 
Needleandthread 
Green needlegrass __-----_ 
Prairie junegrass ~--~-~-- 


Western wheatgrass ~~~ 
Blue grama —.------------ 
Needleandthread 
Prairie junegrass ~----_~- 
Slender wheatgrass 
Sandberg bluegrass -_--_~ 


Western wheatgrass ~_~.-~ 
Needleandthread 
Blue grama __------------ 
Green needlegrass ______-_ 
Prairie jJunegrass —~~--~-_ 
Kentucky bluegrass ~-_--_ 


Western wheatgrass -_-_-- 
Green needlegrass ~----_~_ 
Blue grama —.------------ 
Prairie junegrass ~------_ 
Plains reedgrass ~-_---~__ 


‘Blue grama .....---------- 


Western wheatgrass -_--__ 
Sandberg bluegrass 
Prairie junegrass —-------_ 
Buffalo grass ~~---------- 


Needleandthread 
Prairie sandreed _- 
Blue grama —_----~~ 
Western wheatgrass — 
Prairie junegrass __~ 
Penn sedge ~------------- 


Needleandthread 
Western wheatgrass —--_-- 
Prairie sandreed ~-------_ 
Blue grama _.------------ 
Prairie junegrass ~------- 
Sand dropseed ~---------- 
Penn sedge -------.-_----~ 


Little bluestem ~.---_----- 
Needleandthread 
Prairie sandreed ______--_ 
Threadleaf sedge _--_-__-_--_ 
Plains muhly ~----------_ 
Blue grama __---------_-- 
Sideoats gramma —--...-_- 
Western wheatgrass __..__ 
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TABLE 4.—Range productivity and composition—Continued 


Potential production 


Soil name and map symbol Range site 5 Common plants Composition 
Kind of year eight 
Lb per acre Pet 
Rhoades: 
TRsA, *RsC, 'RxB -------- Thin claypan —_-_] Favorable ~_-.----~- 800 | Blue grama __-_--_--_____ 35 
Normal —----------- 600 | Western wheatgrass ~-__-_ 380 
Unfavorable __--_--- 400 | Sandberg bluegrass ~-----_ 5 
Prairie junegrass --_-____ 5 
Buffalo grass __-__-_._.._ 5 
Belfield part of RsA Clayey -~----_-__ Favorable ~--_-_--~- 2,350 | Western wheatgrass ______ 40 
and RsC. Normal ~-_--------- 1,900 | Green needlegrass __._-.-- 10 
Unfavorable ~.------ 1,450 | Blue grama —---__-.---__- 10 
Prairie junegrass —_ 5 
Plains reedgrass __-----_- 5 
Savage: 
SgA, SgB, 'ShA --------__ Clayey ~--------. Favorable ~_..-~---- 1,950 | Western wheatgrass --_--_ 45 
Normal —.---------- 1,700 | Blue grama ~---- 15 
Unfavorable ~_-.---- 1,450 | Green needlegrass 5 
Prairie junegrass — 5 
Plains reedgrass — 5 
Buffalo grass ~----.------ 5 
Rhoades part of ShA ~---| Thin claypan ----| Favorable ---------- 750 | Blue grama —_--..-------- 35 
Normal ~----------- 550 | Western wheatgrass —-____ 30 
Unfavorable __-.---- 350 | Sandberg bluegrass ~_-.--- 5 
Prairie junegrass ~------- 5 
Buffalo grass —~~-_---_--_~ 5 
Searing: 
SIB. 7 SniB wenn ees Silty*.222-23 Favorable ~--------- 2,150 | Western wheatgrass ~_.___ 26 
Normal —.-_-.-.---- 1,750 | Needleandthread ~-~---_-_ 15 
Unfavorable ~--.-.-- 1,800 | Blue grama ~_-~------_~__- 15 
Green needlegrass ___-_-__ 7 
Prairie junegrass —__-_-_ 5 
Kentucky bluegrass --...-_ 5 
Ringling part of SmB ---} Very shallow ____}| Favorable ---__----- 750 | Western wheatgrass —_._-_ 15 
Normal ~_---..----- 600 | Blue grama —_-_._~_------ 15 
Unfavorable ~.-----_ 850 | Needleandthread ~-___---. 10 
Little bluestem ~-__--_--__ 10 
Bluebunch wheatgrass ~.-- 5 
Prairie junegrass —-..-.-_ 5 
Red threeawn ~_---_--__-_ 5 
Plains muhly ~----------. 5 
Sen: SnA, SnB, SnC, *SoB, | Silty ~---------__ Favorable _-_--___._ 2,150 | Western wheatgrass ______ 25 
*SeC, *SrD Normal —---......-- 1,800 | Needleandthread ~-----_._ 15 
Unfavorable __-_____ 1,450 | Blue grama —_--_-__-___-_ 15 
Green needlegrass __--_--- 7 
Prairie junegrass ~-._-.-~ 5 
Kentucky bluegrass —~-__~_ 5 
Golva part of SoB 2,350 | Western wheatgrass ._._-- 25 
and SoC. 2,000 | Needleandthread ~~-__----- 15 
1,650 | Blue grama ____________-- 15 
Green needlegrass —-_.-_-_ 7 
Prairie junegrass ~---_-.- 5 
Kentucky bluegrass _.-____ 5 
Amor part of SrD ~-_-__ Silty ----------- Favorable ~-__--_-- 2,300 | Western wheatgrass ____-. 25 
Normal ___----_____ 1,950 | Needleandthread _________ 15 
Unfavorable ________ 1,600 | Blue grama ______________ 15 
Green needlegrass _.._._._ 7 
Prairie junegrass ~_---___ 5 


Kentucky bluegrass _._____ 5 


Soil name and map symbol 


Sham: 'SsC ~~~ ------__ 
Shambo: StA, StB __----__ 
Stad 


y: 
SyA, SyB, * $20 


Manning part of SzC ____ 


Tally: TaA, TaB --------- 
Telfer: *TeB, 7TeC: 
Telfer part ----..-----_ 
Lihen part ~----------_ 
Vebar: ‘'VfC, 1 VfD, 
+VrB, 7VrC. 


Flasher part of ViC 
and VfD 
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TABLE 4.—Range productivity and composition—Continued 


Range site 


Shallow 


Potential production 


: 5 Common plants 
. Ty 
Kind of year weight 
Lb per acre 
Favorable ___------- 1,600 | Western wheatgrass ~--~-- 
Normal ~~~. 1,300 | Blue grama —_-----~- mS 
Unfavorable ~...---- 1,000 | Needleandthread 4 
Prairie junegrass — - 
Slender wheatgrass — 
Sandberg bluegrass ~---_.~ 
Favorable ---.------ 2,350 | Western wheatgrass --..-- 
Normal —----------- 2,000 | Needleandthread ~-------- 
Unfavorable ~_--__..- 1,650 | Blue grama ----.--------- 
Green needlegrass ~------~ 
Prairie junegrass —...---- 
Kentucky bluegrass _------ 
Favorable _.-_.-.-- 2,000 | Western wheatgrass -_..-- 
Normal —----.------ 1,700 | Needleandthread —-___---- 
Unfavorable ___--___ 1,400 | Blue grama ---_~------.-- 
Green needlegrass ~~----.~ 
Prairie junegrass ____---- 
Kentucky bluegrass _----~-~ 
Favorable ~--------- 2,150 | Needleandthread _-------~ 
Normal ___.-----___ 1,800 | Prairie sandreed ~-..----- 
Unfavorable __-.---_ 1,450 | Blue grama —___----~~---- 
Western wheatgrass --.---~ 
Penn sedge ~~------------ 
Prairie junegrass ~_-__--- 
Green needlegrass ~-~.--~~ 
Favorable ~--.---.-_ 2,800 | Needleandthread _~.------ 
Normal ___ 2,000 | Prairie sandreed ~-------- 
Unfavorable 1,700 | Blue grama —~-_.---------- 
Western ByDeRterAne eee 
Penn sedge ~~--- 
Prairie junegrass —_ 
Green needlegrass ~-----~- 
Favorable ____....-- 2,100 | Needleandthread _----~--_ 
Normal .----.-.---- 1,800 | Prairie sandreed __..---~. 
Unfavorable __--____' 1,500 |} Blue grama ---.----—~---- 
Western wheatgrass __.--- 
Sand dropseed ~---------- 
Sand bluestem ~--..----~- 
Penn sedge ~-----~------- 
Favorable ~---_-_~-- 2,200 | Needleandthread _-------- 
Normal —-----------~ 1,900 | Prairie sandreed _------_- 
Unfavorable ___--___ 1, ‘600 | Blue grama —------------- 
Western wheatgrass ~.-_-- 
Sand dropseed ~---~.--~-_ 
Sand bluestem ~_-----~.--~ 
Penn sedge ~~------------_| 
Favorable ~----.---~- 2,300 | Needleandthread _----.~~. 
Normal __--..------ 2,000 | Prairie sandreed ~-------- 
Unfavorable __----.- 1,700 | Blue grama —---_-~-------- 
Western wheatgrass —~--.~~ 
Penn sedge —-----~-~------ 
Prairie junegrass ~---~_.~ 
Green needlegrass ~----.-~ 
Favorable ~--.--.--- 1,700 | Little bluestem ___-----___ 
Normal —~-----~----~- 1, "400 | Prairie sandreed —-----___ 
Unfavorable ~..----- 1, '100 | Needleandthread _----_--~ 


Threadleaf sedge 
Plains muhly 
Western wheatgrass 
Blue grama 
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TABLE 4.—Range productivity and composition—Continued 


Potential production 
Soil name and map symbol Range site Common plants Composition 
Kind of year welent 
Lb per acre Pet 

Tally part of VrB Sandy —-_-------- Favorable —--__---_- 2,300 | Needleandthread _---_-___ 20 
and VrC. Norma] —__-------~- 2,000 | Prairie sandreed -------_. 20 
Unfavorable —-----. 1,700 | Blue grama ____-__-_-__--__ 10 
Western wheatgrass --_-__ 10 

Penn sedge --_.-----.--.. 6 
Prairie junegrass __.___~__ 5 

Green needlegrass ~---.-~- 5 
Wabek: WaE W..-------- Very shallow ----| Favorable ________-- 800 | Needleandthread __.______ 25 
Normal ~~... __ 700 | Blue grama __.--_-_______ 15 

Unfavorable —--.---- 600 | Western wheatgrass __._~_ 15 
Threadleaf sedge _-_______ 8 

Plains muhly ~----_------ 5 
Prairie junegrass -...-.-- 5 
Red threeawn ~_---_---___ 5 
Wayden: WyC —--------- Shallow clay ~---- Favorable -.-.-_---- 1,200 | Western wheatgrass —_-_-~. 50 
Normal —_---------- 1,000 | Green needlegrass ---_-___ 5 
Unfavorable ~_--._~_ 800 | Blue grama —__--_________ 5 

Plains muhly —~---~~----- 5 

Sandberg bluegrass ____-__ 5 
Yetull: YeE ----__------- Sands ~---------- Favorable -_-_------ 1,400 | Needleandthread ~-.._-_-~ 30 
Normal —--~-------- 1,200 | Prairie sandreed ~_-_-____ 15 
Unfavorable __-___-- 1,000 | Western wheatgrass --..- 5 

Sand dropseed ~-.-------_ 5 

Blue grama —_----_-____-_ 5 
Penn sedge ...-----~._--~ 10 

Zeona: ZfC ~------------ Sands: .26 522-525 Favorable ~--.------ 1,400 | Needleandthread _-----_-_ 30 
Normal __~.-_____-- 1,200 | Prairie sandreed ~..--..-. 15 

Unfavorable _.-----. 1,000 | Western wheatgrass ~--_-- 5 

Sand dropseed ~.--------_ 5 

Blue grama —.-.-.-.-----_ 5 
Penn sedge -.-.-.-.-----_ 10 


‘This mapping unit is made up of two or more dominant kinds of soil. See the description of the mapping unit for the compo- 


sition and behavior characteristics of the mapping unit. 


nutrients have the greatest influence on the productivity 
of range plants. Soil reaction, salt content, and a sea- 
sonal high water table are also important. 

Potential production refers to the amount of vegeta- 
tion that can be expected to grow annually on well 
managed rangeland that is supporting the potential 
natural plant community. It is expressed in pounds per 
acre of air-dry vegetation for favorable, normal, and 
unfavorable years. In a favorable year the amount and 
distribution of precipitation and the temperatures are 
such that growing conditions are substantially better 
than average; in a normal year these conditions are 
about average for the area; in an unfavorable year, 
growing conditions are well below average, generally 
because of low available soil moisture. 

Dry weight refers to the total air-dry vegetation 
produced per acre each year by the potential natural 
plant community. Vegetation that is highly palatable to 
livestock and vegetation that is unpalatable are in- 
cluded. Some of the vegetation can also be grazed 
extensively by wildlife. 


Common plants are those grasses, grasslike plants, 
forbs, and shrubs that make up most of the potential 
natural plant community on each soil. Under Composi- 
tion, the expected proportion of each species is pres- 
ented as the percentage, in air-dry weight, of the total 
annual production of herbaceous and woody plants. 
Because only major species are listed, the percentages 
do not necessarily total 100. The amount that can be 
used as forage depends on the kinds of grazing animals 
and on the grazing season. Generally all of the vegeta- 
tion produced is not used. 

Range management requires, in addition to knowl- 
edge of the kinds of soil and the potential natural plant 
community, an evaluation of the present condition of 
the range vegetation in relation to its potential. Range 
condition is determined by comparing the present plant 
community with the potential natural plant community 
on a particular range site. The more closely the existing 
community resembles the potential community, the 
better the range condition. The objective in range 
management is to control grazing so that the plants 
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growing on a site are about the same in kind and 
amount as the potential natural plant community for 
that site. Such management generally results in the 
maximum production of vegetation, conservation of 
water, and contro] of erosion. Sometimes, however, a 
range condition somewhat below the potential meets 
grazing needs, provides wildlife habitat, and protects 
soil and water resources. 

Most of the range in the survey area is in the western 
part. Most of the soils are shallow over soft shale or 
sandstone beds, and large areas of nearly barren Bad- 
land are common. The soils support short grasses, and 
potential production is low because of a shallow root 
zone. 

The major management concern in most range areas 
is control of grazing to reestablish the potential plant 
community (fig. 11). Controlling brush and reducing 
soil blowing and erosion are also important manage- 
ment concerns. If good range management based on 
survey information and range inventories is applied, 
the productivity of range in the area can be increased. 


Wildlife Habitat * 


Wildlife and fisheries resources are significant in the 
outdoor recreation activities available to people in 
Slope County. These resources also contribute to the 
county’s economy. 

Wildlife numbers have been reduced substantially 
since the county was settled. The bird population is 
about the same as at that time, but a number of 
mammal species are no longer present. Three bird 
species—gray partridge, Merriams turkey, and ring- 


“ERLING B. PODOLL, biologist, Soil Conservation Service, Bis- 
marck, North Dakota, helped prepare this section. 


necked pheasant—have been introduced and are now 
resident in the area. Several rare and endangered 
species nest in the county: the prairie falcon, the pere- 
grine falcon, and the pigeon hawk. A very smal] number 
of golden eagles nest in the county. 

Birds and mammals in Slope County include duck, 
pheasant, gray (Hungarian) partridge, sharp-tailed 
grouse, sage grouse, white-tailed deer, mule deer, ante- 
lope, mourning dove, cottontail, and fox squirrel. Red 
fox, mink, beaver, coyote, and jackrabbit are important 
furbearers. 

The Little Missouri River and manmade reservoirs— 
Cedar Lake, Davis Dam, and Hamann Dam—provide 
public fishing in the county. The Little Missouri River 
yields goldeye, northern pike, sauger, bullhead, wall- 
eye, and catfish. River fishing is seasonal; the number 
of fish depends somewhat on the volume of river flow. 

The county has a fair potential for the construction 
of additional dams for fisheries. 

Soils directly affect the kind and amount of vegeta- 
tion that is available to wildlife as food and cover, and 
they affect the construction of water impoundments. 
The kind and abundance of wildlife that populate an 
area depend largely on the amount and distribution of 
food, cover, and water. If any one of these elements is 
missing, is inadequate, or is inaccessible, wildlife either 
are scarce or do not inhabit the area. 

If the soils have the potential, wildlife habitat can be 
created or improved by planting appropriate vegeta- 
tion, by maintaining the existing plant cover, or by 
helping the natural establishment of desirable plants. 

In table 5, the soils in the survey area are rated 
according to their potential to support the main kinds 
of wildlife habitat in the area. This information can be 
used in planning for parks, wildlife refuges, nature 


Figure 11,—This Shallow range site is excellent for wildlife habitat. Native plants include little bluestem, prairie sandreed, and black 
samson. 
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TABLE 5.—Wildlife 


[See text for definitions of “good,” “fair,” “poor,” and “very 


Potential for habitat elements 


Soil name and map symbol F 
Grain and seed Wild herbaceous 
crops Grasses and legumes plants 
Absher: AbA, AbC —---------------------------------------- POOP 222225 a Poor. 2o= So Very poor _-___-_-_ 
Amor: AgA, AgB, AgC ~----------------------------------- Good).2 oe Good ~------------ Good ~-----------~ 
Arnegard: ArB ~--.------.---------~----------------------- Good ~----~------- Good, -L2s.222s2-420 Good ------~--.--_ 
Badland: 
1 BaF (Cabbart part) ----__---~_---..-__~-----~----------- Very poor —---.--- Very poor ----__--_ Pair nfo esses 
(Badland part too variable to be rated.) 
Bb. (Too variable to be rated.) 
Belfield: 
BeA, BeB, BfA, BFB, ? BhA, 'BhB ~--_-------_---------~..------ Paiteesso. Soe = Good —~------------ Part occ oceucke eeu 
Rhoades part of BhA and BhB ~-_----~-- poi see eee hsm Poor ~-.-~.-----~- Poor: 2-2 ---- case Poor 2. s2 55 
Benz: BkC; *BnG. aaeeanossseessesaesse ses sset ese 35+} Poor wists Poor 2225-52052 22 Very poor _________ 
Absher part of BoC ------------.---------~.-------------- Poor —~-~~--------- Poor’ -s--s-s=24=2- Very poor ~~~ -_---_ 
Borolls: Bo 
TBR © ete Sh tt a ee er Re Very poor ~-_..--- Very poor ---______ Poor: a2as2e-s2b 3 
Boxwell:, B1B.; BIG: e22 eno eel Se te Fair S2ss3-ssse--2 Good .------------ Pairiccessoo4. coke 
Brandenburg: 7* BuE: 
Brandenburg part ~-----------------------~-------------- Very poor ~----_-- Very poor ~.-._---- Pair assoc ccceecu 
Cabbas: part) :.2-2 =. + Sete cen as SA oa ee es Very poor —------. Very poor ----_-_-_ Faitencas cece 
Cabba:s:: “Cab? ChE wt2s2 ccscnceeSe cose ssecsk ee eee Very poor —--~---_ Very poor ----_--__ Fair -.--_.--______ 
(Badland part of CbE not rated.) 
> CcD, ? CdD: 
Cabba- part: --/o- i a Poor ~--~--------- Fair ------.------- Fair ~----_.---.--- 
Chama. party < 2222222222 -o0e5 2 s- asso eens we eee Baines ose eens Good) 22-25-02 Fair oe aoe 
Cabbart: 
CiG) (CID: f= be eo ee Oe ee Sees Poor: 2-.2scsnecue Poors. 26e esas Paivcsos Seco S 
Cle= CoE xan eo ee ae eee Very poor —---_---~ Very poor ----_---- Fair cous i2s.242502 
(Badland part of CgE not rated.) 
Chama: : 
CmA,.CmB, CoB? CoGice te tone oe Pair oosecoelbee Good _-------.---_ Wairiwnsseoce lot ses 
Cabba part of CoB and CoC ~_-_------------~---.--------- AY eS he Good _-.---------- Maifitsce testes as 
‘CoD: 
Chama part .-....-----------------------------------_| Fair ------------- Good _------~..--- Fair coeccoscseles 
Cabba: part: 0 je Fs ees Seo aa Poor.-22 2% 4 sos- Raittsso2ass.c5sec0 Mai soos Sn 
1CrC: 
Chama: part: 2. .-0 2-s200h 05 eee ee Soke Fair, ++2-+.-s<=~-- Good _--.-..------ Fair ~..--.-..2.-.- 
Cabbart: part. 2-200 i Sk ee ae at ee Poor ---~--------- Pair’ s.coesceoso2--| VP air 2. s-cesstcane 
Chanta: CrAY CHO c-2.22 2-22 ee pk eee ee se Fair o2--2-252-_- Good _------------ Good ~-.---.-.---- 
Chetry? “CyC ) 2-223 ec ness eso ee alee ences nsstscs Fair ~------------ Good _------------ Fair _-~_--------_- 
Chinook #) G28") 22-2234. oo ee en Se Sse ectenee Fair 2 S.i2-6s52-55 Good _------ peeieye ar Good. 2oss2ss2c2--. 
Daglum: DaB, DaC, 'DhB ~------------------------~-------- Fait. ieee Good _------~.-.-- Pair cous one cco 
Rhoades part of DhB ~--------------_~----------------~--- Poor’ =-=---ss2ss-— Poor .225- see Poot! 22 -Sosco 
Dimmiek*~_ Dk -2le2o25-425-0Sscee leet soa sees sees Fair s22ss5-482-25 Fait oo) coisas Poor <2 oseecoebe io 
Ekalaka: 
MEOBy WEB sofa 3 so es ee She ee so ocus ee Hair: 2 02=-225---_ Good _--~-~-----~~ Poor, 2s-< 5250s 
Desart part of EdB ~------------------------------------- Fair® s222s--2cs.2 Fair 2-ss2222s--2-4 Good ~----------~- 
MEKG. eset Sn eek ee eb aah Poor. ~2.---+--4--- Hal? swsccs occ Poor oss os-o st 


habitat potentials 
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poor.” Absence of an entry indicates that the soil was not rated] 


Potential for habitat elements—-Continued 


Potential as habitat for— 


Shrubs 


Wetland plants 


Shallow water areas 


Very poor —_---__--- 
Very poor ------.. 
Very poor --_----~- 


Very poor --.__---- 


Very poor _-._--_-_ 


Very poor __--_---_ 


Very poor _____---_ 


Poor 


Very poor --~-----_ : 


Very poor --------. 
Very poor -------~- 


Very poor 


Very poor 


Very poor 
Very poor 


Very poor —___--__-- 
Very poor ~_-.----- 


Very poor ..-----.. 
Very poor ___-.._-- 


Very poor -._-----~- 


Very poor 
Very poor 
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gee Tay Rangeland 
Openland wildlife Wetland wildlife wildlife 
POOP oe ho Very poor ~-~-_---_ Very poor. 
Go0d 22a 2ete ewes 3 Very poor ----_--._ Fair. 
Good ___----.------ Very poor ----_---_ Fair 
POOP occ auec ashes Very poor ~~-_---- Fair. 
Fait secscocaleson2 Very poor _--__---- Fair. 
Poor. 22-220 0seu- POOF sesh bse sis eS Very poor 
Poor's 2) ie aie | Very poor ----_--~- Very poor 
Poor -22 2220 28e2e56 Very poor ----_~--- Very poor 
Very poor —.--_---- Very poor _---__--- Poor 
Fair ...-------...- Very poor --------- Fair. 
POOT2325-252 sees] Very poor _--.~---- Poor 
Fair 
Fair 
Fair 
Pair. o.2 2 2 Very poor __--_..-- Fair, 
Pair 2s-c+ss25cs2o. Very poor _-----_-- Fair 
Poor 2i2s---seucu~— Very poor _---~---- Fair 
Wairsss25sc232-e2 Very poor _-.------ Fair. 
Fair 
Bait’ ss2sessoes2e52 Very poor --------- Fair, 
Fair. 
Maltvss sn chee Very poor ~-------- Fair. 
Pair 22-5 se oS Very poor -----~--- Fair 
Fair css see panes Very poor -~----_-- Fair 
Pair 2. cs lect Very poor _-------- Fair 
Good ~_------~----- Very poor _---_----_ Good 
Fait .22sssccdeore, Very poor —--~----_ Poor. 
Poor ~aseeseces eee POON eee ees es Very poor. 
Paitic= to ee Pairvc2oss55 eens Poor. 
Secs Uses Very poor _..------} Poor. 
-| Very poor _--------~ Fair 
gael nen Stone sealers Very poor _-_..----| Poor 
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TABLE 5.—Wildlife 


Potential for habitat elements 


Soil name and map symbol A 
Tain and seed Wild herbaceous 
crops Grasses and legumes plants 


Farland); :faA, (a8 scosessns.2- tees cease oeec ce sche Good _____---_---- Good ~------------ Pair tvse ee 


Flasher: 
SEDE. * FREY cate ec st ee es ecee cee bates ee sseE ese akS Very poor —.-_-_-_ Very poor _---_____ Pair sc=2225. 22-25. 


Fleak: 
PBKE, MRIE. feos 8 ee ae oR oe Soe be ee Very poor —---_--- Very poor ~---__.__ Fair _.._...-______ 


GIB. 
Golvas:. GoGC. ooo sai ee ee Fair oosancssses Good ~~----------_ Pair oo 0502 
Grail: GrA, GrB, GtA, GtB ---------------_.-------.--------- Good ~..---------- Good. 222s Fait wooo Feo 
Grassna: 

GwAi “GxB> oooscu en ctc hee esd setae Lose Good ------------- Good ~---------_-_ Fairs cocick 

Golva part of GxB -_------------____-_--------------------- Pair: os--2s2---5-5 Good _-------.---- Pair i2n-<.5-usoe ss 
Hanlys) “HeA: sosossvac cee toe 5 fe en oe SS |) Poors IPsec sees bee are ra 
Harriet) -“NH¢: cieee se oe eee seo st | Poor: 2ss-ce0 ese ce] Poor 22.2 IP detente soee 
Havre:: .HeA 205.223 eMac Aiden Uo eee ee ir’ as 2-s--2u-=-=) Good: --- 2222-55255 | ee eee 
Heil: 7Hz:: 

Heil part..2 2 eos ee et te ad es! 

McKenzie part 
Korchea: 

KeAi tt Khesad etc ce eon ck keene eek 2 

Havre part of Kh _. “ 


Kremlin?) iKrB,°KiC:.ss2s29s-5es-uosiose nso ese cess scbe eu essS 


Lawther: 
baAy tle cevtssccsceese doo soLe ao sl Socks sessc oko a sca. |) Good sce scent nal) Good: <--c 2250-22. |! Poor cise cezen oS 
LaB i 


Lefor: ‘LeB, 'LeC: 
Tefor part: cct soso beost ho66 ee i, a If soot set se_| Good: 22-2 Ls). Good w222eo 
Vebar part 22cescc ooo eee see Ss If .cSecee csc lees) Good: vsc2ul eee io-|, Good: 220s 


Morton: 
MoA, MoB, 'MpA, ' MpB, 7 MrB --.-----.---~------_---------_-| Good ~-----.------| Good ~~----------- LY Se le 
DA i a ce eGo alcatel ahead ei ae It “seecsentee| GO0d cee ceecal [fei tee EP, 
Rhoades part of MrB and MrC ____.___-.---..________-_-._| Poor ~--_.-_-__----| Poor --_....--_-.-] Poor ~~ .---- uo. 


Mott: MsA, MsB, MtA, MtB ~------.----.------_---- +e if. settee st5- 2.) "Good: (S242 | Good cau See en 
Parshall’ \PaBiistin cosets ose oe Boson Soe eed If: wcecseceeece! Good) .2csseccecs.] ‘Good, ances 22hc 5s 
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habitat potentials—Continued 


Potential for habitat elements—Continued 


Potential as habitat for— 


Shrubs Wetland plants Shallow water areas | Openland wildlife Wetland wildlife 

Pair 22552 2-55 Poor 22225 sSeees Very poor —-----_.. Good) 2-2 -se ce eeses Very poor —.----.-_ 
Poor; si2ssesecees* Very poor ----_---- Very poor —_______-- POOF 2522 soso EL Very poor _-----.-- 
Poor ~_----------- Very poor ~---_---- Very poor —--------- Fair ___----------- Very poor _____--__ 
Poor ___------..-- Very poor ----.---- Very poor —---_-_--- Poor eee! Very poor __.-.--_- 
Poor. .22-6 = == os Very poor _____---- Very poor ~.---~-.. Pair-22 S50 se SF Very poor ----.-._- 
Pair 225 se 2h Good _-.---------- Poor =--222-55.02- Fain023 83 4. nose Poor —.------------ 
Poor” wo2soheee 54 Poor: 2s2e3osssses5 Very poor ~-_-~~_-- Fair --53.2 See ae ns Very poor ___.----_ 
Good ~_----------- Poor: 2 see sek Very poor ~-----_-- Good s222-4---=2++5 Very poor ---....-- 
Good! 22252520552. Poor i. 2aeo PS ae Very poor ~...--.-- Good ___----.------ Very poor ---..-.--| 
Poor. 22sosae scouts oS] Very poor ----.---- Wait! 225 2-se22 >> Very poor _--____._ 
air scescso sea Very poor __--_---- Very poor -----__-- Fait guscel esac Very poor ~-------- 
Very poor —--_.--__ Good —----------__ Good ___-_--_-__-- Poors= S2eeeusets2 Good ~-W-.------.- 
Fair see Very poor ~---_---. Very poor --------- FPair’s- 2222 ess Very poor _----_--- 
Very poor ----...-- Poor 22222522 StS Good ~_-~------~-- Poor =2222--- 255. Fait 2-2lSecelec cee 
Poor oo -ssco-ss—=5 Poor? 2s. 3 sos eee Good _~------~---- Poor:---- sesso Pair sécc5-cscccss2 
Good =-22----=-=-- ‘POOF: 2S as Very poor __-_----- Good 22-32-2255 Very poor _-----~-- 
Pairs 242) sooo ee Very poor ~---_--__ Very poor _-___-.-- Pair esc oe Very poor -------__ 
Wair 2.2 2scessses28 Poor __-------_--- Very poor _________ Pair ___--___-___-- Very poor ---.----- 
Poor ___--__- J 23 /|ePOOF> ooa2eos lee Poor 

Poor 2c2nssss2-22- Poor — ---------.. Very poor 

Very poor ----_---~ PO0r 2222222225555 Poor 

Poor -~----------- Poor ~.----------- Very poor _---.---- Fair jsuscccese sees Very poor _-------- 
Poor: ==2--- 2225524) Poor io22 5G 3524 Very poor _____--~~ Pair’ sce cles Very poor --.------ 
Maite: 2-4 eet a Poor _------------ Very poor ___.._---- Good _------.------ Very poor --------- 
Very poor -------~-_ POOF duc mwiewn acini Very poor _-_-.---- Good —_.----------~ Very poor ------_-- 
Poor) eS Very poor _____-_-- Very poor _------__ Fait ses ece ello Very poor _-------- 
Poor .j-e---55-=e2- ‘POOF os a Se Very poor Very poor .--.----- 
Poor. --2--=--<2-5 Poor 2282205545 Very poor Very poor _-------- 
Fair -------------- Poor _-----.------ Very poor _..-...-- Fait’ cos22u52Us ese Very poor _-------- 
Fair -------------- Poor: .—-=- 2+ -255 Very poor ---__-_-._ Pair! 222-4250 2 2 Very poor _----..-- 
Very poor -_-__--~- Poor? 22 -oceceee se Poor: =..=.----===+ Poor. 22 se ooe sen ck ee 100) see ea 
Poor ics2s2S2 2-5 Very poor ~---.---- Very poor ~----~---_ Paina 26 eee Very poor _-------- 
Fair si s2cesee len Poor 2222 oseeocee Very poor _._----~_ Good ~.------------ Very poor __------_ 
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TABLE 5.— Wildlife 


Potential for habitat elements 


Soil name and map symbol 


Wild herbaceous 
plants 


Grain and seed 


crops Grasses and legumes 


$8 


Patent: 
Pet Pebh! PQ oe we cistern ee nate meme eaacanicae Fair -------------| Good ~----------~- iY oso Se Sas! 
(Gullied land part of PsD not rated.) 

Sham part of PsD _-________--_-__-----------------------_ Poor: 22 os2eesss525 ir _-___....-----] Very poor ~---_-.-~ 
Reeder: ReA, ReB, ReC ~_---_-_-__--___---_------------------ Good ~______---.--| Good _-_---.-.----| Good ----_--_.-... 
Regent: 

RgAL RGB, Uw RHA; RAG tosoce tela ee ee ee et 

Rhoades part of RhA and RhC 
Rhame: 

RKB, ? RKC, 7RmC, *RmD __~----- 

’ Chinook part of RkB and RkC --- 

Fleak part of RmC and RmD ____------~--~---------------- 
Rhoades: 

BR PR GC BRB. SS ah alee res eee te ecw ay Poor 2te2-2 eros) Poor 22.2 | ROOM, 222 se ee 

Belfield part of RsA and RsC __.--.-______-__----___-_----- Fair -__---.------| Good _----------.- If eee eet Sess 

ava! ge: 

SGA S MGHAC ets St es ee Sk ae te ee Fain: <t222 sce) (Good) 3/2 oan te = epee ee a 

inoue part of ShA -__.....------------~---------------- Poor “=355-=.------|' Poor’ .<--------=--| ‘Poor’ «ss 2s3-5 
Searing: 

SIB, SmB ~-------.------.-....----.---+~----—------+++------ Wain (255 2e eee LP epee news| S000 | Senco 

Ringling part of $mB -----_--~---------------------------- Poor oe |) POOF a et see IP ees ee ose 
Sen: 

SnA, SnB, SnC, ?S$0B, 'SoC, *$rD ~-----------------~.-------- Fair _-.--_._--.--.| Good _------------ 1 ee 

Golva part of SoB and SoC __-..------------------------+- Fair ------.--.---| Good ~----------.. iP oS k ees 

Amor part of SrD ---------.------------------------------ Good |=. 2 == Seis ense too 2 | Good iarss oe at 
Shams” 7 'Ss@> 2) 2c a a ee Poor ss2s2ssse—cs25 ir _-_---_--_--__| Very poor ~---.---- 
Shambo: StA, StB -.-----.--------------------------------_ Good __-----.-----| Good _------------| Good ~------~--.-- 
Stady: 

SyAn SVB 1 S2@ te ee ee es Se ed a eee Fair -__------__-- iret oe |) Good seein 

Manning part of $xC ___----_------~----------_----------- Fair ~-----...----| Good -------------| Good ---------.~-- 
Tally; TaA, Ta8 -----------.-------~----------------------- Fair ~..--.-------| Good ~---------~---| Good --~---------- 


D 
Flasher part of VfC and VfD 
Tally part of VrB and VrC ~___--------~-----~_--.--------- 


Wabek: Wal nnc0--2222.205-2-25-4eceslio3 sense leese se 
Wayden: WyC ___.---------.------------------------------ 
Vetulli -‘Yeb isessse.03eeese= Sesotho i ee ee 
Meonaeo2iS - a ve ese esse sede soe ote sleet ee et 


1This mapping unit is made up of two or more dominant kinds of soil. See the description of the mapping unit for the 
composition and behavior characteristics of the mapping unit. 
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Potential for habitat elements—Continued 


Potential as habitat for— 


Shrubs Wetland plants Shallow water areas | Openland wildlife Wetland wildlife Recreae 
Pair: 25. css Poor .2222.--=-4-- Very poor ___~_--_- Fair® 2253 2n oe Very poor -~_------ Fair. 
Poor --2 esses Poor -~------.---- Very poor .----.--- Poors sas. 22s0 02 Very poor —-----~-- Very poor. 
Pair sciteonenscsc= Poor’ 2cnecevsesskt Very poor _-_-----_ Good ___----.--..-- Very poor --------- Fair. 
Poor ~-_--.-.----- Poor cwenssseueees Very poor ___-.--.- Good ___----~--~--- Very poor _-----_-- Fair. 
Very poor ----.---- Poor 2-252 -eseue- Poor .s22s25----==5 Poor ~.------------ Poor ewan nasce sl Very poor. 
Fair Very poor Good as25a22 252-4 Very poor .-.------ Fair. 
Good Very poor —_ .-| Good __----------__] Very poor __-_--_-- Good 
Poor Very poor Paid 2 20s Very poor _-----~-- Poor. 
Very poor ----..--. Poo?" j23e22 222s Poor. “2s2222eso--2— POY 2-2 ee Poor oo se----5-5- Very poor 
Poor. =-s-=---2—-_ Poor..2s222-s 2 cece Very poor ~--_--.- Fair: nets cuecuss 3d Very poor —---.---- Fair. 
Pair, ooo 22essesees Poor’ +22 22-22 Very poor ~---_---- Fait) Seno oo sse ee Very poor ____-_-~- Fair. 
Very poor ~-~-_...-- Poor. “2o2c2- Gs sece Poorcs-0s 222 S22) Poor? 22-2 oss co Poor: | =22-2- 425-55 Very poor. 
Pair 232-0 soe sce Very poor —_-----. Very poor --------~ Maiy: | == oe. so Very poor _-.-----.~ Fair 
Pairccce eel e Very poor —_-_--~.- Very poor _---_.--. Poor oon ec es Very poor .-.------ Fair 
Fair o222s.----5- ~--| Very poor —_~ Very poor __--_----| Fair --------_..--- Very poor _-------- Fair. 
Poor ~.-------.--| Poor ~~-..-- Very poor --- ae _..| Very poor —~.------ Poor. 
Mair oo sce see Poor’ ssascecnsoeccs Very poor ~.-------| Good -..--_______-. Very poor _-----.-- Fair. 
Poor “-2- 228 Poor 2.5 pees Very poor _.--_-.--] Poor ~------------~ Very poor __--_---- Very poor 
Fait 2scctecccscune Poor -2scseeeseceu Very poor __-_----| Good __--.--_---_-- Very poor _.----_.~- Fair. 
Paltiscies cameesce PO0P © scsme cen case, Very poor __.------ PAIR cee A ee Very poor -----.--- Fair 
Poor __.----.--.-- Very poor -_--_---_ Very poor —_----.-- Fair 2on2 ooo 2 88 Very poor _______-- Fair. 
Good ~-~----.-.--- Very poor —---_--.. Very poor __-._---- Good ________- ++ Very poor -.------- Good. 
Very poor -..-----_ Fair. 
Very poor _____-___ Fair. 
Very poor Poor -22222-s-222- Very poor -_----~-- Good ‘oe on Very poor _-_~----- 
Very poor Very poor .---_---- Very poor --------- Pair. 22-23 25225.) Very poor —_ 
Poor ~-------.---- Very poor —.-._---- Very poor __--_---- Pair: 233 ono Fe Very poor ------.-- 
Good ~------------ Very poor __.__---- Very poor ~---_---- Good —.---_-_-.---~ Very poor _____---- 
POO?r .2seGseecesecs Very poor —--_.---- Very poor _.--_-_-- Poor -22- seus se5 Very poor _--.----. 
Fait. ssssus et eo Very poor ---_.---- Very poor ~.------- Poori2ss554256-253 Very poor _-.------ 
Good ~_-.-----~--- Very poor _____---- Very poor ---.----_ Fair. -222-25----2) Very poor _---_---- 
eee ee oe Very poor --.-..---| Very poor -.-------| Fair ---...---_-.--] Very poor _-------- 
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study areas, and other developments for wildlife; select- 
ing areas that are suitable for wildlife; selecting soils 
that are suitable for creating, improving, or maintain- 
ing specific elements of wildlife habitat; and determin- 
ing the intensity of management needed for each 
element of the habitat, 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good means that the element of 
wildlife habitat or the kind of habitat is easily created, 
improved, or maintained. Few or no limitations affect 
management, and satisfactory results can be expected 
if the soil is used for the designated purpose. A rating 
of fair means that the element of wildlife habitat or 
kind of habitat can be created, improved, or maintained 
in most places. Moderately intensive management is 
required for satisfactory results. A rating of poor 
means that limitations are severe for the designated 
element or kind of wildlife habitat. Habitat can be 
created, improved, or maintained in most places, but 
management is difficult and must be intensive. A rat- 
ing of very poor means that restrictions for the element 
of wildlife habitat or kind of habitat are very severe 


and that unsatisfactory results can be expected. Wild- . 


life habitat is impractical or even impossible to create, 
improve, or maintain on soils having such a rating. 

The elements of wildlife habitat are briefly described 
in the following paragraphs. 

Grain and seed crops are seed-producing annuals 
used by wildlife. The major soil properties that affect 
the growth of grain and seed crops are depth of the 
root zone, texture of the surface layer, available water 
capacity, wetness, slope, surface stoniness, and flood 
hazard. Soil temperature and soil moisture are also 
considerations. Examples of grain and seed crops are 
corn, wheat, oats, millet, buckwheat, barley, and sun- 
flowers. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes that are planted for wildlife 
food and cover. Major soil properties that affect the 
growth of grasses and legumes are depth of the root 
zone, texture of the surface layer, available water ca- 
pacity, wetness, surface stoniness, flood hazard, and 
slope. Soil temperature and soil moisture are also con- 
siderations. Examples of. grasses and legumes are blue- 
grass, bromegrass, clover, alfalfa, and trefoil. 

Wild herbaceous plants are native or naturally estab- 
lished grasses and forbs, including weeds, that provide 
food and cover for wildlife. Major soil properties that 
affect the growth of these plants are depth of the root 
zone, texture of the surface layer, available water 
capacity, wetness, surface stoniness, and flood hazard. 
Soil temperature and soil moisture are also considera- 
tions. Examples of wild herbaceous plants are bluestem, 
goldenrod, prairie sandreed, wheatgrass, and grama. 

Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, or foliage used by wildlife or that 
provide cover and shade for some species of wildlife. 
Major soil properties that affect the growth of shrubs 
are depth of the root zone, available water capacity, 
salinity, and moisture, Examples of shrubs are wild 
rose, snowberry, and sagebrush. 

Wetland plants are annual and perennial wild her- 
baceous plants that grow on moist or wet sites, exclu- 
sive of submerged or floating aquatics. They produce 
food or cover for wildlife that use wetland as habitat. 


Major soil properties affecting wetland plants are tex- 
ture of the surface layer, wetness, reaction, salinity, 
slope, and. surface stoniness. Examples of wetland 
plants are smartweed, wild millet, wildrice, saltgrass, 
and cordgrass and rushes, sedges, and reeds. 

Shallow water areas are bodies of water that have an 
average depth of less than 5 feet and that are useful to 
wildlife. They can be naturally wet areas, or they can 
be created by dams or levees or by water-control struc- 
tures in marshes or streams. Major. soil properties 
affecting shallow water areas are depth to bedrock, 
wetness. surface stoniness, slope, and permeability. The 
availability of a dependable water supply is important 
if water areas are to be developed. Examples of shallow 
ve areas are marshes, waterfowl feeding areas, and 
ponds. 

The kinds of wildlife habitat are briefly described in 
the following paragraphs. 

Openland habitat consists of cropland, pasture, 
meadows, and areas that are overgrown with grasses, 
herbs, shrubs, and vines. These areas produce grain 
and seed crops, grasses, and legumes, and wild herba- 
ceous plants. The kinds of wildlife attracted to these 
areas include bobwhite quail, pheasant, meadowlark, 
field sparrow, cottontail rabbit, and red fox. 

Wetland habitat consists of open, marshy or swampy, 
shallow water areas where water-tolerant plants grow. 
Some of the wildlife attracted to such areas are ducks, 
geese, herons, shore birds, muskrat, mink, and beaver. 

Rangeland habitat consists of areas of wild herba- 
ceous plants and shrubs. Wildlife attracted to range- 
land include antelope, white-tailed deer, mule deer, 
buffalo, sage grouse, meadowlark, and lark bunting. 


Recreation 


The soils of the survey area are rated in table 6 
according to limitations that affect their suitability for 
recreation uses, The ratings are based on such restric- 
tive soil features as. flooding, wetness, slope, and tex- 
ture of the surface layer. Not considered in these 
ratings, but important in evaluating a site, are location 
and accessibility of the area, size and shape of the area 
and its scenic quality, the ability of the soil to support 
vegetation, access to water, potential water impound- 
ment sites available, and either access to public sewer- 
lines or capacity of the soil to absorb septic tank 
effluent. Soils subject to flooding are limited, in varying 
degree, for recreation use by the duration and intensity 
of flooding and the season when flooding occurs. Onsite 
assessment of height, duration, intensity, and frequency 
of flooding is essential in planning recreation facilities. 

The degree of the limitation of the soils is expressed 
as slight, moderate, or severe. Slight means that the 
soil properties are generally favorable and that the 
limitations are minor and easily overcome. Moderate 
means that the limitations can be overcome or alle- 
viated by planning, design, or special maintenance. 
Severe means that soil properties are unfavorable and 
that limitations can be offset only by costly soil reclama- 
tion, special design, intensive maintenance, limited use, 
or by a combination of these measures. 

The information in table 6 can be supplemented by 
information in other parts of this survey. Especially 
helpful are interpretations for septic tank absorption 
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[“Percs slowly” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for 
definitions of “slight,” “moderate,” and “severe.” Absence of an entry indicates that the soil was not rated] 


Soil name and map symbol 


Degree and kind of limitation for— 


Absher: AbA, AbC —_--- 


AbA, AbC 


Arnegard: 


Badland: 
*BaF (Cabbart part) —- 
(Badland part not 
rated.) 


Bb. 


Belfield: 
BeA, BeB 


BfA, BfB, * BhA, *BhB ____ 


Rhoades part of BhA 
and Bh8 


1 BnC: 
Benz part 


Absher part 


Borolls: 
Bo. 


Brandenburg: ‘* BuE: 
Brandenburg part —--- 


Cabba part 


1CbE 
(Badland part not 
rated.) 


Camp areas Pienic areas Playgrounds Paths and trails 
Severe: too clayey, Severe: too clayey, Severe: too clayey, Severe: too clayey, 
peres slowly, dusty. dusty. dusty. dusty. 
Slight 22.2s2ss<5-2-22u Slight ~------_---.---- Moderate: slope —----. Slight. 
Slight 22.222 0-7. 315 Slight -~--------------_ Severe: slope —~_------ Slight. 
Sent cnc eee Slight wosce eee Moderate: slope —..--- Slight. 
Severe: slope -~------- Severe: slope ~~ ---_-_ Severe: slope, peres Severe: slope. 
slowly. 
Moderate: peres Slight. 222s2.52+------u Moderate: peres Slight. 
slowly. slowly, slope. 
Moderate: percs Moderate: too Moderate: percs Moderate: too 
slowly, clayey. slowly, slope, clayey. 
too clayey. 
Severe: percs slowly --| Moderate: too Severe: peres slowly _-| Moderate: too 
clayey. clayey. 
Moderate: peres Slight: ss---2-"35.3 Moderate: slope, percs | Slight. 
slowly. slowly. 
Moderate: too clayey, Moderate: too Moderate: percs Moderate: too 
peres slowly. clayey. slowly, too clayey, clayey. 
slope. 
Severe: too clayey, Severe: too clayey, Severe: too clayey, Severe: too clayey, 
percs slowly, dusty. dusty. dusty. dusty. 
Severe: slope, large Severe: slope, large Severe: slope, large Severe: large stones. 
stones. stones. stones. 
Moderate: dusty ----- Moderate: dusty ----- Moderate: slope, Moderate: dusty. 
dusty. 
Moderate: dusty ----- Moderate: dusty —---- Severe: slope -------- Moderate: dusty. 
Severe: slope —~--.--_- Severe: slope —------- Severe: slope -------- Moderate: slope. 
Severe: slope -~---~-- Severe: slope —---._--- Severe: slope, depth Moderate: slope. 
to rock. 
Severe: slope ------~- Severe: slope ----~--- Severe: slope, depth Severe: slope. 
to rock. 
Severe: slope -------- Severe: slope ~.-.---- Severe: slope, depth Moderate: slope. 


to rock. 
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TABLE 6.—Recreational development—Continued 


Soil name and map symbol 


Camp areas 
*CcD: 
Cabba part —~.----- Moderate: slope —---.- 
Chama part —------- Moderate: slope, 


peres slowly. 


UCdD* Secs t ec es Severe: slope ~.----~- 
Cabbart 
ChC. -acsec ce eee ense Moderate: percs 
slowly. 
CiD> coe ceso Selec see Moderate: slope, 
percs slowly. 
CfE _W.~-------------- Severe: slope -----.-- 
MEg Eu cecl sees Severe: slope ._-_---_ 
(Badland part not 
rated.) 
Chama 
GMA, ovcectssecctlel cS Moderate: percs 
slowly. 
GmBi-* CoB’ sosncuese- se Moderate: percs 
slowly. 
Cabba part of CoB -_--| Slight ---------------- 
CoC, MCrC 2b ees Moderate: percs 
slowly. 
Cabba part of CoC -_-_} Slight -.-------------- 
Cabbart part of CrC___| Moderate: percs 
slowly. 
*CoD: 
Chama part ~----_-- Moderate: slope, 
percs slowly. 

Cabba part --...-.. Moderate: slope ------ 
Chanta: CtA, CtB -----. Slight: <2<2--------s2<- 
Cherry: CyC -----.---- Moderate: percs 

slowly. 
Chinook: CzB ------~-- Slight: .22---2<shss.e25 
Daglum: 
DaB;. DaC cua eee Severe: percs slowly —_ 
* DAB ccceccecse ecue wes Severe: percs slowly ~~ 
Dimmick: Dk ~-----.--- Severe: floods, 
wetness, too clayey. 
Ekalaka: 
2 Ed8, 7 EkB ~-----.-...- Moderate: percs 
slowly. 
WEL: ss Suboccolces =. Moderate: percs 


slowly. 


Degree and kind of limitation for— 


Pienic areas Playgrounds 
Moderate: slope —---_- Severe: slope, depth 
to rock. 
Moderate: slope —-.--- Severe: slope —...-.-- 
Severe: slope ------__ Severe: slope —.-.---- 
Slight ---.--.--------- Severe: slope, percs 
slowly. 
Moderate: slope ~--.-- Severe: slope, percs 
slowly. 
Severe: slope ---.---- Severe: slope, percs 
slowly. 
Severe: slope ~~------ Severe: slope, percs 
slowly. 
Slight: g2s-02---tes52-2 Moderate: percs 
slowly. 
Slight ~--------------_ Moderate: slope, percs 
slowly. 
Slight ---------------_ Severe: depth to 
rock. 
Slight: cscs -2c-ccscce Severe: slope -------- 
Slight ~--------------- Severe: slope, depth 
to rock. 
Slight ~---------~--.-- Severe: slope, percs 
slowly. 
Moderate: slope ~_--.. Severe: slope ------~. 
Moderate: slope —..--. Severe: slope, depth 
to rock. 
SHEE socom once Moderate: slope —-.--_ 
Moderate: too Severe: slope ~.-.---. 
clayey. 
Slight ~--------___~_-. Moderate: slope ------ 
Slight -.------.------- Severe: peresslowly -- 
Moderate: too Severe: peresslowly -- 
clayey. 
Severe: floods, Severe: floods, 


wetness, too clayey. 


wetness, too clayey. 


Moderate: peres 
slowly. 
Severe: slope ~~ ---__ 


Paths and trails 


Slight. 
Slight. 
Severe: slope. 
Slight. 

Slight. 

slope. 


Severe: 


Moderate: slope. 


Slight. 
Slight. 
Slight. 
Slight. 
Slight. 


Slight. 


Slight. 
Slight. 


Slight. 
Moderate: too clayey. 


Slight, 


Slight. 


Moderate: tooclayey. 


Severe: wetness, 
too clayey. 


Slight. 


SLOPE COUNTY, NORTH DAKOTA 


TABLE 6.—Recreational development—Continued 


Soil name and map symbol 


Farland: 


Flasher: 

> FbE 

(Badland part not 
rated.) 


FaA, FaB 


(Badland part not 
rated.) 


Fluvaquentic 
Haplaquolls: Fu 


Glendive: GIA, GIB --_- 


Golva: GoC 


Grail: 
GrA, GrB 


GtA, GtB 


Grassna: GwA, *GxB ~-- 


Hanly: 


Harriet: 


Havre: HeA —_--------_ 
Heil: * Hz: 
Heil part 


McKenzie part 


Korchea: KcA, *Kh ~~~ 


Kremlin: 
KrB 


Lawther: 
LaA, LaB, }Le ~------___ 


Rhoades part of Le ___- 


Lawther variant: 
LdA, LdC 


Severe: 


Severe: 


Moderate: 


Moderate: 


Severe: 


Severe: 


Severe: 


Camp areas 
Slight. .s--2-- 2223-2. 
Severe: slope —--_- ~~ 
Moderate: slope 
Severe: slope  ~------- 
Severe: slope —-~--~-~ 
Moderate: slope 
Severe: slope ----~--- 
Severe: floods, 

wetness. 

Moderate: dusty 
Slight ~-----------.--. 
Slight). 2:53.22 2 255% 
Moderate: too 

clayey. 

Slight ~--------------- 
Moderate: too sandy, 
floods. 

Severe: wetness, 
floods. 

Severe: floods -------- 
Severe: wetness, 


floods, peres slowly. 


floods, percs 
slowly. 

floods 
dusty 


dusty 


too clayey, 
percs slowly, dusty. 


peres slowly -_ 


too clayey __._ 


Degree and kind of limitation for— 
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Picnic areas Playgrounds Paths and trails 
Slight _--------------_ Moderate: slope —----- Slight. 
Severe: slope —------_ Severe: slope ----~--- Moderate: slope. 
Moderate: slope ~.---- Severe: slope ~.-.----| Slight. 
Severe: slope -------- Severe: slope -------- Severe: slope. 
Severe: slope -----.-- Severe: depth to Moderate: slope. 
rock. 
Moderate: slope -----— Severe: depth to Slight. 
roc! 
Severe: slope ------~_ Severe: depth to Severe: slope, 
rock. 
Severe: floods, Severe: floods, Severe: wetness. 
wetness. wetness. 
Moderate: dusty -~--- Moderate: slope, Moderate: dusty. 
dusty. 
Slight ~-----.--.---___' Severe: slope -------- Slight. 
Slight ~.-------------- Moderate: slope ~----- Slight. 
Moderate: too Moderate: slope —~----- Moderate: too clayey. 
clayey. 
Slight 2222-2252 ses ee Moderate: slope -----— Slight. 
Moderate: too Moderate: too sandy, Moderate: too sandy. 
sandy. floods, 
Severe: wetness ~.---- Severe: wetness, Severe: wetness. 
floods. 
Moderate: floods -----| Moderate: floods ~---- Slight. 
Severe: wetness ~--~-- Severe: wetness, floods, | Severe: wetness. 
percs slowly. 
Severe: too clayey ----] Severe: floods, peres Severe: too clayey. 
slowly. 
Moderate: floods —---- Moderate: floods ~---- Slight. 
Moderate: dusty ----- Moderate: slope, Moderate: dusty. 
dusty. 
Moderate: dusty --.-- Severe: slope -------- Moderate: dusty. 
Severe: too clayey, Severe: too clayey, Severe: too clayey, 
dusty. percs slowly, dusty. dusty. 
Severe: tooclayey ----; Severe: peres slowly --| Severe: too clayey. 
Severe: tooclayey --.-| Severe: too clayey ..--| Severe: too clayey. 
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Degree and kind of limitation for— 


Soil name and map symbol 


Camp areas Picnic areas Playgrounds Paths and trails 
Lefor: 7 LeB: : 
Lefor part ~---------- Slight ---------------- Slight ---------..----- Moderate:. slope ~-~--- Slight 
Vebar part ----------- Slight. ss.--<--2sceec=5 Slight ---------------- Moderate: depth to Slight. 
rock. 

PaG: oo tse Slight ~--------------- Slight ~--------------- Severe: slope ------_- Slight. 
Manning: MaA, MaB ---} Slight --.------------- Slight ~--------------- Moderate: slope ~---_~ Slight. 
Moreau: 

MeA, MeB, MeC ~------ Severe: too clayey ----) Severe: too clayey ----}| Severe: too clayey ----| Severe: tooclayey. 
Morton: MoA, McB, . . 

>MpA, 7MpB, *MrB .--—~ Slight ~----.--.------- Slight ---------------- Moderate: depth to Slight. 

rock. 

MoC, *MpC, 7MrC —---- Slight -------------.-- Slight ---------------- Severe: slope ~--_~_-- Slight. 

Rhoades part of MrB ; . 

and MrC ..--------- Severe: percs slowly --| Slight -------------.-- Severe: peres slowly -.| Slight. 
Mott: ? 

MsA, MsB, MtA, Mt8 ----| Severe: floods ~-----~- Moderate: floods ----_ Moderate: floods —_.-- Slight. 
Parshall: ' PaB _--------- Slight: 20-32 -s2- 2540 Slight ~--------------- Moderate: slope —-__- Slight. 

Patent . : 

PeBo necstocs woes. Slight:...2s2-s- 2 -as22 Slight ~--------------- Moderate: slope —_._.- Slight. 

PeD, 1PsD __----- Moderate: slope —--~-- Moderate: slope —--_~- Severe: slope ~_____-- Slight. 

(Gullied land part 
of PsD not rated.) 

Sham part of PsD _____ Moderate: peres Moderate: slope .--.-- Severe: slope —~------- Slight. 

slowly, slope. 

Reeder: . 
ReA; ‘ReB.ceasceuceassle Slight 2.2..:2-c225c-e-5 Slight ~.-------------- Moderate: slope —--~-- Slight. 
ReGy 225 ee es Slight? 2.205 be ese Slight: s2zcccseteccesse Severe: slope —------- Slight. 

Regent: 

RgA, RgB, ?RhA —_-_---_- Moderate: percs Moderate: too Moderate: percs Moderate: too 

slowly, too clayey. clayey. slowly, too clayey. clayey. 

PRK se Sosa SO “Moderate: peres Moderate: too Severe: slope __------ Moderate: too 

slowly, too clayey. clayey. clayey. 

Rhoades part of RhA 

and RhC ~___-___--- Severe: percs slowly -.| Moderate: too Severe: percs slowly -.| Moderate: too 
clayey. clayey. 

Rhame 

TOR AB. te ee Slight - ----------_--- Slight=.-<5- 22225242223) Moderate: slope ------ Slight. 

TRC, 1RmMC _W--------- Slight -.-.------------ Slight -------------_-- Severe: slope -----_-- Slight. 

Fleak part of RmC —___| Slight --.---------~--- Slight. .-oes-.2- tee Severe: depth to Slight. 

rock. 

*RmD: 

Rhame part —------- Moderate: slope ------ Moderate: slope ~----— Severe: slope -_------ Slight. 
Fleak part ___-----_ Moderate: slope —~----- Moderate: slope ~_---- Severe: depth to Slight. 
rock. 

Rhoades: 

RsA, 7RsC, 7RxB ------ Severe: percs slowly —-| Slight ~.---.-.-------- Severe: peres slowly —_| Slight. 
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Soil name and map symbol 


Camp areas 


Degree and kind of limitation for— 


Picnic areas 


Playgrounds 


Paths and trails 


Belfield part of RsA —-- 
Belfield part of RsC ~_- 


Savage: 
SgA, SqB, ?ShA ~-----_- 


Rhoades part of ShA __- 
Searing: 
SIB 


Sen: 
SnA, SnB, 7SoB ~~ ----_- 


SnG,. t:S6C ase 
1SrD: 
Sen part ----------_ 
Amor part —-------_ 
Sham: *$sC ~.-------_. 
Shambo:  StA, StB ----.-- 
Stady: 
SyAy Sy 8 oe ee cee 
Ly | Ogg ae ee ee eee ane 
Tally: TaA, TaB .-------_ 
Telfer: 
1TeB 


Telfer part _-__________ 


Lihen part ~---------. 
*TeG a oe SE ES 
Vebar: 
ENIG. NIC 2222 2 =o ss 
PNEDS ete hts AB oh 
1VrB: 
Vebar part --_----_. 
Tally part _-..--.__. 
Wabek: WaE —~.--_---.- 


Moderate: percs 
slowly. 

Moderate: peres 
slowly. 

Moderate: percs 


slowly, too clayey. 


Severe: peres slowly ~~ 
Slight? 222255-2.5--45< 
Moderate: small 
stones. 

Slight ~-------------__ 
Slight: 2c. 
Moderate: slope 
Severe: slope __---_~- 
Moderate: percs 
slowly. 

Slight ~------.------~- 
Slight ~.-----__-____-_ 
Slight) 2222 2220s .2-0< 
Slight ---.---.-------- 
Moderate: too sandy -- 
Moderate: too sandy -- 
Moderate: too sandy -- 
Slight. 252: si22-42- 3223 
Moderate: slope 
Slight ~--------_-----_ 
Slight..--25 2232222022 
Moderate: slope 


Moderate: too 
clayey. 


Moderate: too 
clayey. 
Slight ~----.--------.. 


Moderate: 
stones. 


Moderate: 
Moderate: 


Moderate: too 

sandy. 

Moderate: too 

sandy. 

Moderate: too 

sandy. 

Slight ~.--.----------- 
Moderate: slope ~_--~- 
Shight;.2-2-+—-. 222-2522 
Slight... --se snc 
Moderate: slope —.__-- 


Moderate: percs 
slowly, slope. 


Severe: slope -------_ 


Moderate: slope, percs 
slowly, too clayey. 


Severe: peres slowly —- 


Moderate: slope ~...-_ 


Severe: slope, small 
stones. 


Moderate: slope —.-._- 


Severe: slope 


Severe: slope 


Severe: slope 


Moderate: 
slowly. 


Moderate: 


peres 


slope ~----_ 
Moderate: slope —_~_-- 


Severe: slope ~------ 


Moderate: slope ----~-- 


Moderate: too sandy —- 


Moderate: 
too sandy. 


slope, 


Severe: 


Severe: 

Severe: 

Moderate: 
rock, 


Moderate: 


depth to 


Severe: 


slope -------- 


slope ~.---.-- 


slope —---_--- 


slope —.-.-- 


slope ~_~-..-. 


Slight. 


Moderate: too 
clayey. 


Moderate: too 
clayey. 
Slight. 


Moderate: 
stones. 


small 


Slight. 


Slight. 


Moderate: too 
sandy. 


Moderate: too 
sandy. 


Moderate: too 
sandy. 


Slight. 
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Degree and kind of limitation for— 


Soil name and map symbol 


Camp areas Picnic areas Playgrounds Paths and trails 
Wayden: WyC --------- Severe: too clayey —-.-| Severe: too clayey --._| Severe: depth to rock, Severe: too clayey. 
percs slowly. 
Yetull: YeE --.-------- Severe: too sandy, Severe: toosandy, Severe: toosandy, Severe: too sandy. 
slope. slope. slope. 
Zeona: ZfC _-----____-- Severe: toosandy, Severe: too sandy, Severe: too sandy, Severe: toosandy, 


soil blowing. 


soil blowing. 


soil blowing. soil blowing. 


1 This mapping unit is made up of two or more dominant kinds of soil. See the description of the mapping unit for the compo- 


sition and behavior characteristics of the mapping unit. 


fields, given in table 8, and interpretations for dwellings 
without basements and for local roads and streets, 
given in table 7. (See the section ““Engineering.”) 

Camp areas require such site preparation as shaping 
and leveling for tent and parking areas, stabilizing 
roads and intensively used areas, and _ installing 
sanitary facilities and utility lines. Camp areas are 
subject to heavy foot traffic and some vehicular traffic. 
The best soils for this use have mild slopes and are not 
wet or subject to flooding during the period of use. The 
surface has few or no stones or boulders, absorbs rain- 
fall readily but remains firm, and is not dusty when 
dry. Strong slopes and stones or boulders can greatly 
increase the cost of constructing camping sites. 

Pienie areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for use as picnic areas are firm 
when wet, are not dusty when dry, are not subject to 
flooding during the period of use, and do not have slopes 
or stones or boulders that will increase the cost of 
shaping sites or of building access roads and parking 
areas. 

Playgrounds require soils that can withstand inten- 
sive foot traffic. The best soils are almost level and are 
not wet or subject to flooding during the season of use. 
The surface is free of stones or boulders, is firm after 
rains, and is not dusty when dry. If shaping is required 
to obtain a uniform grade, the depth of the soil over 
bedrock or hardpan should be enough to allow necessary 
grading. 

Paths and trails for walking, horseback riding, 
bicycling, and other uses should require little or no 
cutting and filling. The best soils for this use are those 
that are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once during the annual period of use. They should have 
moderate slopes and have few or no stones or boulders 
on the surface, 


Engineering ° 


This section provides information about the use of. 


soils for building sites, sanitary facilities, construction 


5A, RicHARD MouM, state conservation engineer, Soil Con- 
servation Service, helped prepare this section. 


material, and water management. Among those who 
can benefit from this information are engineers, land- 
owners, community planners, town and city managers, 
land developers, builders, contractors, and farmers 
and ranchers. 

The ratings in the engineering tables are based on 
test data and estimated data in the “Soil Properties” 
section. The ratings were determined jointly by soil 
scientists and engineers of the Soil Conservation Ser- 
vice using known relationships between the soil prop- 
erties and the behavior of soils in various engineering 
uses. 

Among the soil properties and site conditions identi- 
fied by a soil survey and used in determining the ratings 
in this section were grain-size distribution, liquid limit, 
plasticity index, soil reaction, depth to bedrock, hard- 
ness of bedrock that is within 5 or 6 feet of the surface, 
soil wetness, depth to a seasonal high water table, slope, 
likelihood of flooding, natural soil structure or aggre- 
gation, in-place soil density, and geologic origin of the 
soil material. Where pertinent, data about kinds of clay 
minerals, mineralogy of the sand and silt fractions, and 
the kind of absorbed cations were also considered. 

On the basis of information assembled about soil 
properties, ranges of values can be estimated for 
erodibility, permeability, corrosivity, shrink-swell 
potential, available water capacity, shear strength, 
compressibility, slope stability, and other factors of 
expected soil behavior in engineering uses. As appro- 
priate, these values can be applied to each major 
horizon of each soil or to the entire profile. 

These factors of soil behavior affect construction 
and maintenance of roads, airport runways, pipelines, 
foundations for small buildings, ponds and small dams, 
irrigation projects, drainage systems, sewage and re- 
fuse disposal systems, and other engineering works. 
The ranges of values can be used to (1) select potential 
residential, commercial, industrial, and recreational 
areas: (2) make preliminary estimates pertinent to 
construction in a particular area; (3) evaluate alter- 
native routes for roads, streets, highways, pipelines, 
and underground cables; (4) evaluate alternative sites 
for location of sanitary landfills, onsite sewage disposal 
systems, and other waste disposal facilities; (5) plan 
detailed onsite investigations of soils and geology; (6) 


{“Shrink-swell” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for 


SLOPE COUNTY, NORTH DAKOTA 


TABLE 7.—Building site development 


103 


definitions of “slight,” “moderate,” and “severe.” Absence of an entry indicates that the soil was not rated] 


Soil name and map symbol 


Absher: AbA, AbC ____---_ 


Amor: AgA, AgB, AgC —---- 


Arnegard: 


Badland: 
*BaF (Cabbart part) 
(Badland part not 
rated.) 


Bb. 


Belfield: 
BeA, BeB, BfA, BfB, * BhA, 
1 BhB. 


Rhoades part of BhA 
and BhB ____-_--_--__ 


Benz: 


BkC). * Banas n se. 


Absher part of BnC ___- 


Borolls: 
Bows sete ee os 


*BrE: 
Borolls part --.-..-____ 


Orthents part _-..__.__ 


Boxwell: 8tB, BtC __-_--___ 


Brandenburg: ' BuE ~----_. 


Severe: 


Moderate: 


Severe: 


Moderate: 


Moderate: 


Severe: 


Severe: 


Severe: 


Moderate: 


Severe: 


Severe: 


Moderate: 


Moderate: 


Degree and kind of limitation for— 


Shallow 
excavations 


too 
clayey. 


depth 
to rock, 


slope —_ 


too 
clayey. 


too 
clayey. 


Moderate: 


floods, too 
clayey. 


too 
clayey. 


Severe: 


wetness. 

slope, 
large stones. 
slope —. 


depth 
to rock. 


slope -- 


slope —-_ 


depth 
to rock, slope. 


small 
stones, depth to 
rock, slope. 


Dwellings without 
basements 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 


Moderate: 
low strength. 


Severe: slope —_ 


Severe: 
shrink-swell, 
low strength. - 


Severe: 
shrink-swell. 


Severe: floods —_ 


Severe: 
shrink-swell, 
low strength. 


Severe: wetness, 
low strength. 


Severe: slope, 

large stones. 
Severe: slope —_ 
Moderate: 


low strength, 
frost action. 


Severe: slope —_ 


Severe: slope —_ 


Moderate: slope, 
frost action, 
depth to rock. 


Moderate: slope, 
frost action, 
depth to rock. 


Dwellings with Small commercial Local roads 
basements buildings and streets 
Severe: Severe: Severe: 
shrink-swell, shrink-swell, shrink-swell, 
low strength. low strength. low strength. 
Moderate: Moderate: Moderate: 
shrink-swell, shrink-swell. shrink-swell, 
depth to rock. frost action. 
Moderate: Moderate: Moderate: 


low strength. 


Severe: 
rock, slope. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 


Severe: 


Severe: 
shrink-swell, 
low strength. 


Severe: 
low strength. 


Severe: slope, 
large stones. 

Severe: slope 

Moderate: 
depth to rock, 
shrink-swell, 
low strength. 


Severe: slope 


Severe: slope 


Moderate: 
depth to rock, 


Moderate: 
depth to rock. 


depth to 


floods ~~ 


wetness, 


slope, 


slope, 


low strength. 


Severe: slope —_ 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell. 


Severe: floods —_ 


Severe: 


shrink-swell, 
low strength. 


Severe: wetness, 
low strength. 


Severe: slope, 
large stones. 

Severe: slope —. 

Moderate: _ slope, 


low strength, 
frost action. 


Severe: slope ___ 
Severe: slope ___ 
Severe: slope .-- 
Severe: slope _.. 


frost action. 


Severe: slope. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
frost action, 
low strength, 
shrink-swell, 


Severe: 
shrink-swell, 
low strength. 


Severe: wetness, 
low strength. 
Severe: slope, 


large stones, 


Severe: slope. 

Moderate: 
frost action, 
shrink-swell, 
low strength. 


Severe: slope. 


Severe: slope. 


Moderate: 
frost action, 
depth to rock. 


Moderate: 
frost action, 
depth to rock. 


slope, 


slope, 
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Degree and kind of limitation for— 


Soil name and map symbol 


Shallow 
excavations 
Chama part of CcD 
and CdD __---------~ Moderate: 
slope. 
Cabbart 
cic BO, Doak Ve Moderate: depth 
to rock. 
GiOT ete ee Severe: slope, 
depth to rock. 
GfE,2 GgE see sos et ss Severe: slope —_ 
(Badland part of CgE 
not rated.) 
Chama: 
CmA. 
CmB,? CoB, *CoC,?CrC ____] Slight --~--~---- 
Cabba part of CoB and 
COO) fee aennaneeos Moderate: depth 
to rock. 
Cabbart part of CrC _____ Moderate: depth 
to rock. 
* CoD: 
Chama part ~_--------_ Moderate: 
slope. 
Cabba part ~-_-------- Moderate: depth 
to rock, slope. 
Chanta 
DEAS cue wcew osreb eu, Severe: cut- 
banks cave. 
GCiBh cate its oe 5 Severe: cut- 
banks cave. 
Cherry: CyC ~-_---------- Slight ----_.--.. 
Chinook: CzB --_--_------- Severe: cut- 
banks cave. 
Daglum: 
DaB, DaC, 'DhB ~-___-______- Severe: too 
clayey. 
Rhoades part of DhB -__-- Moderate: too 
clayey. 
Dimmick: Dk ~--_.--_----- Severe: floods, 


wetness, too 
clayey. 


Dwellings without 
basements 


Moderate: slope, 
frost action, 
low strength. 


Moderate: depth 
to rock. 
Moderate: slope, 


depth to rock, 
shrink-swell. 


Severe: slope —_ 


Moderate: 
frost action, 
low strength. 


Moderate: 
frost action, 
depth to rock. 


Moderate: slope, 
frost action, 
low strength. 


Moderate: slope, 


frost action, 
depth to rock. 


Moderate: 
shrink-swell. 


Moderate: 
frost action. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: floods, 
wetness, 
shrink-swell. 


Dwellings with 


Small commercial 


basements buildings 
Moderate: slope,| Severe: slope —- 
frost action, 
low strength. 
Moderate: Moderate: 
depth to rock. slope. 
Severe: Severe: slope _-- 
depth to rock. 
Severe: depthto | Severe: slope _-- 
rock, slope. 
Moderate: Moderate: slope, 
frost action, frost action, 
low strength. low strength. 
Moderate: Moderate: slope, 
depth to rock. depth to rock, 
frost action. 
Moderate: Severe: slope __. 
depth to rock. 
Moderate: slope, | Severe: slope _-- 
frost action, 
low strength. 
Moderate: slope, | Severe: slope _-- 
depth to rock, 
Slight  --------- Slight —_--.____- 
Slight ~--------- Moderate: 
slope 
Moderate: Moderate: 


shrink-swell. 


Moderate: 
frost action. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: floods, 
wetness, 
shrink-swell. 


shrink-swell. 


Moderate: 
frost action. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: floods, 
wetness, 
shrink-swell. 


Local roads 
and streets 


Moderate: 
frost action, 
slope. 


Moderate: 
frost action. 
depth to rock. 


Moderate: slope, 
depth to rock, 
frost action. 


Severe: slope. 


Moderate: 
frost action, 
low strength. 


Moderate: 
frost action, 
depth to rock. 


Moderate: 
frost action. 


Moderate: 
frost action, 
slope. 
Moderate: slope 
frost action, 
depth to rock. 
Moderate: 


frost action. 


Moderate: 
frost action. 


Moderate: 
shrink-swell, 
frost action. 


Moderate: 
frost action, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: floods, 
wetness, 
shrink-swell. 
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Soil name and map symbol 


Degree and kind of limitation for— 


Shallow Dwellings without Dwellings with 
excavations basements basements 

Ekalaka: : 

TEdB, 7 EkB -.--.-------_-- Slight ---------_ Slight ~--------_ Slight ~--.--._-. 
MEG Bre Se Slight -.------__ Slight -----.---_ Slight -----.--.. 

Farland: FaA, FaB ~------- Slight ---------- Moderate: Moderate: 
shrink-swell. shrink-swell. 

Flasher: 

TFbE, FRE ---------__.___ Severe: slope -_} Severe: slope -_| Severe: slope --- 
(Badland part of FbE 
not rated.) 
wD) Ase aN NK teh ee Moderate: depth | Moderate: depth | Moderate: 
to rock. to rock. depth to rock. 
Fleak: 
PRES MELE te Severe: slope -_| Severe: slope __| Severe: slope _-_ 
(Badland part of FkE 
not rated.) 
MDS 2c testa ee os Moderate: depth | Moderate: depth | Moderate: 
to rock. to rock. depth to rock. 

Fluvaquentic Haplaquolls: 

Vb ehcitnt a eters oe te att Severe: floods, Severe: floods, Severe: floods, 
wetness. wetness. wetness. 

Glendive: GIA, GIB ----_--- Moderate: Severe: floods __| Severe: floods —_ 

floods. 

Golva: GoC ~.-~---------- Slight ~--------- Moderate: Moderate: 
shrink-swell, shrink-swell, 
low strength, low strength. 
frost action. 

‘Grail: GrA, GrB, GtA, GtB --| Moderate: too Severe: Severe: 

clayey. shrink-swell. shrink-swell. 

Grassna: 

GwA, ' GxB ----_--_-_---- Slight --_--___._ Moderate: Moderate: 
shrink-swell. shrink-swell. 

Golva part of GxB -_-----_ Slight ~2-...-.-- Moderate: . Moderate: 
shrink-swell, shrink-swell, 
low strength, low strength. 
frost action. 

Hanly: *HaA ~----------- Severe: cut- Severe: floods __| Severe: floods __ 

banks cave, 
floods. 

Harriet: *He ------------ Severe: wetness,| Severe: wetness, | Severe: wetness, 

floods floods, : floods. 

Havre: HeA ~------------- Moderate: Severe: floods --} Severe: floods -_ 

floods. 


Small commercial 


Local roads 


buildings and streets 
Slight .-------_- Moderate: 
frost action. 
Moderate: Moderate: 
slope. frost action. 
Moderate: Moderate: 


shrink-swell, 


Severe: slope _-- 
Severe: slope ... 
Severe: slope _-_ 
Severe: slope _-. 
Severe: floods, 
wetness. 
Severe: floods __ 
Moderate: 


shrink-swell, 
low strength. 


Severe: 
shrink-swell, 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
low strength. 


Severe: floods —_ 

Severe: wetness, 
floods, 

Severe: floods —_ 


shrink-swell, 
frost action: 


Severe: slope. 


Moderate: 
depth to rock. 


Severe: slope. 


Moderate: 
depth to rock. 


Severe: floods, 
wetness. 


Moderate: 
frost action, 
floods, 
low strength. 


Moderate: 
shrink-swell, 
frost action, 
low strength. 


Severe: 
shrink-swell. 


Moderate: 
frost action, 
shrink-swell. 


Moderate: 
shrink-swell, 
frost action, 
low strength. 


Moderate: 
floods. 


Severe: 
wetness, floods, 
low strength. 


Moderate: 
frost action, 
low strength. 
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Soil name and map symbol 


Heil: * Hz: 
Heil part 


McKenzie part 


Korchea: 
KeA, ? Kh 


Lawther: 
LaA, LaB, 2 Le 


Rhoades part of Le 


Lawther variant: LdA, 
LdC 


Lefor: 
1LeB, 7 LeC 


Vebar part of LeB -------- 


Vebar part of LeC 


Manning: 
MaA 


Moreau: MeA, Me8, MeC __ 


Morton: 

MoA, MoB, MoC, 7 MpA, 
1MpB, *MpC, * MrB, 

1Mrc 
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TABLE 7.—Building site development—Continued 


Degree and kind of limitation for— 


Shallow 
excavations 


Severe: too 
‘clayey, wetness, 
floods. 


Severe: floods —. 
Severe: floods -- 
Moderate: 

floods. 

Slight ~----.---- 
Slight ~--------- 
Severe: too 
clayey 
Moderate: too 
clayey. 

Severe: too 
clayey. 
Moderate: depth 
to rock. 
Moderate: depth 
to rock. 
Moderate: depth 
to rock. 
Severe: cut- 
banks cave. 
Severe: cut- 
banks cave. 
Severe: too 
clayey. 
Moderate. depth 
to rock. 
Moderate: too 
clayey. 


Dwellings without Dwellings with 
basements basements 
Severe: wetness, | Severe: wetness, 

floods, floods, 
shrink-swell. shrink-swell. 
Severe: floods, Severe: floods, 
shrink-swell, shrink-swell, 
low strength. low strength. 
Severe: floods --| Severe: floods -- 
Severe: floods __| Severe: floods ~~ 
Moderate: Moderate: 


low strength. 


Moderate: 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell. 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell. 


Severe: 
shrink-swell. 


low strength. 


Moderate: 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
depth to rock. 

Moderate: depth 

to rock. 


Moderate: 
to rock. 


depth 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
depth to rock, 
shrink-swell. 


Severe: 
shrink-swell. 


Small commercial 


Local roads 


buildings and streets 
Severe: wetness, | Severe: wetness 
oods, floods, 
shrink-swell. shrink-swell. 
Severe: floods, Severe: floods, 
shrink-swell, shrink-swell, 
low strength. low strength. 
Severe: floods --| Severe: floods, 
Severe: floods --| Moderate: 
frost action, 
low strength. 
Moderate: Moderate: 
low strength. frost action, 
low strength. 
Moderate: slope, | Moderate: 


low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell, 
low strength, 


Moderate: 
shrink-swell. 


Slight 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell. 


Severe: 
shrink-swell. 


frost action, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
frost action. 


Slight. 


Slight. 


Slight. 
Slight. 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
frost action. 


Severe: 
shrink-swell, 
low strength. 
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TABLE 7.—Building site development—Continued 


Degree and kind of limitation for— 


Soil name and map symbol 


Shallow 
excavations 
Mott: MsA, MsB, MtA, MtB __| Moderate: 
floods, wetness. 
Parshall: PaB ....-_-_____ Slight --~------- 
Patent F 
Pei cae fo ee Slight ~----____- 
PeD:o) PsDii ae as tes Moderate: 
(Gullied land part of slope. 
PsD not rated.) 
Sham part of PsD ------__ Moderate: 
slope. 
Reeder: ReA, ReB, ReC _____ Moderate: depth 
to rock, 
Regent: 
RgA, RgB, *RhA ~--~------ Severe: too 
clayey. 
>RhC and Rhoades part of 
RhA, (2eeecose eee seed Moderate: too 
clayey. 
Rhame: 
* RKB, 7 RKC, 7 RMC ----- Moderate: depth 
to rock. 
Chinook part of RkB and 
Ri eet eee eae cut Severe: cut- 
banks cave. 
Fleak part of RmC ____-.- Moderate: depth 
to rock. 
7RmD: . 
Rhame part ~---------- Moderate: depth 
to rock, 
Fleak part _----------- Moderate: depth 
to rock. 
Rhoades: 
*RSA,' RsC, 1 RxB Moderate: too 
clayey. 
Belfield part of RsA and 
Ri ie ke alee a Moderate: too 
clayey. 
Savage: 
SgA, SgB, *ShA -.-.~------_ Severe: too 
clayey. 
Rhoades part of ShA ___.__ Moderate: too 
clayey. 


Dwellings without 
basements 


Severe: floods __ 


Moderate: 
frost action. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
frost action. 


Moderate: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Moderate: 
frost action. 


Moderate: 
frost action. 


Moderate: 
to rock. 


depth 


Moderate: 
frost action. 


Moderate: 
to rock. 


depth 


Severe: 
shrink-swell,. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
shrink-swell, 
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Dwellings with Small commercial Local roads 
basements buildings and streets 
Severe: floods __| Severe: floods —_| Severe: floods. 
Slight - 2. ._._ Moderate: Moderate: 
frost action. frost action. 
Moderate: Moderate: Moderate: 


shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
frost action. 


Moderate: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Moderate: 
depth to rock. 


Moderate: 
frost action. 


Moderate: 
depth to rock. 


Moderate: 
depth to rock. 


Moderate: 
depth to rock. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
shrink-swell. 


shrink-swell, 


Severe: slope ___ 
Severe: slope _-_ 
Moderate: 


shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Moderate: slope, 
frost action. 


Moderate: slope, 
frost action. 


Moderate: 
depth to rock. 


Severe: slope __ 


Severe: slope ___ 


Severe: 
shrink-swell. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell. 


shrink-swell, 
frost action. 


Moderate: 
shrink-swell, 
frost action. 


Moderate: 
frost action, 
shrink-swell, 


Moderate: 
shrink-swell, 
frost action. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
frost action. 


Moderate: 
frost action, 
low strength. 


Moderate: 
depth to rock. 


Moderate: 
frost action. 


Moderate: 
depth to rock. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
shrink-swell, 
low strength. 
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RO 


Soil name and map symbol 


Ja eS 


Searing: 
SIB, *SmB ~----~---------- 


Ringling part of SmB —--- 


Sen: 
SnA, SnB, SnC, *SoB, > SoC _- 


SD: 
Sen part -------.------ 


Amor part ------------ 


Sham: ‘'SsC ~.------------ 


Shambo: StA StB ~----~--~- 


Telfer: 
1TeB: 
Telfer part ----.---.--- 


Lihen part ~---~------- 
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TABLE 7.—Building site development—Continued 


Degree and kind of limitation for— 


sandy, cutbanks 


cave, 


Shallow Dwellings without 
excavations basements 
Moderate: depth | Moderate: 
to rock. frost action. 
Severe: cut- Moderate: depth 
banks cave. to rock. 
Moderate: depth | Moderate: 
to rock. shrink-swell. 
Slight --..------ Moderate: 
shrink-swell, 
low strength, 
frost action. 
Moderate: depth | Moderate: 
to rock. shrink-swell. 
Moderate: depth] Moderate: 
to rock. shrink-swell. 
Slight ~--------- Moderate: 
shrink-swell, 
frost action. 
Slight ~--------- Moderate: 
shrink-swell, 
frost action. 
Severe: cut- Slight ---------- 
banks cave. 
Severe: cut- Slight ~--------- 
banks cave. 
Severe: cut- Slight ---------- 
banks cave. 
Severe: cut- Moderate: 
banks cave. frost action. 
Severe: cut- Moderate: 
banks cave. frost action. 
Severe: cut- Slight ---------_ 
banks cave. 
Severe: too Moderate: 


frost action. 


Dwellings with 
basements 


Moderate: 
depth to rock, 


Moderate: 
depth to rock. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
depth to rock. 


Moderate: 
shrink-swell, 
frost action. 


Moderate: 
shrink-swell. 


Slight 


Moderate: 
frost action. 


Moderate: 
frost action. 


Small commercial 
buildings 


Moderate: 
slope. 


Severe: slope —-_ 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
low strength. 


Severe: slope —-- 


Severe: slope --_ 


Moderate: 
shrink-swell, 
frost action. 


Moderate: 
shrink-swell, 
frost action. 


Moderate: 
slope. 


Moderate: 
slope. 


Moderate: 
frost action. 


Moderate: slope, 
frost action. 


Moderate: 
frost action. 


Local roads 
and streets 


Moderate: 
frost action, 
shrink-swell, 
low strength. 


Moderate: 
depth to rock. 


Moderate: 
shrink-swell, 
frost action, 
low strength. 


Moderate: 
shrink-swell, 
frost action, 
low strength. 


Moderate: 
shrink-swell, 
frost action, 
low strength. 


Moderate: 
shrink-swell, 
frost action. 


Moderate: 
frost action, 
shrink-swell. 


Moderate: 
frost action, 
shrink-swell, 
low strength. 


Moderate: 
frost action, 
low strength. 


Moderate: 
frost action, 
low strength. 


Slight. 


Moderate: 
low strength, 
frost action. 


Moderate: 


low strength, 
frost action. 


Slight. 


Moderate: 
frost action. 
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TABLE 7.—Building site develooment—Continued 


Degree and kind of limitation for— 
Soil name and map symbol ; 
Shallow Dwellings without Dwellings with Small commercial Local roads 
excavations basements basements buildings and streets 
1TeC: 

Telfer part ----------__ Severe: cut- Slight -------_-- Slight -~--------_| Moderate: Slight. 
banks cave. slope. 

Lihen part ---------__- Severe: too Moderate: Slight ------- Severe: slope ___| Moderate: 
sandy, cutbanks frost action. frost action. 
cave. 

Vebar: 
AVEC, 7 VeB, 7VrC ~ Moderate: depth] Slight ----.--_-_-- Moderate: Moderate: Slight. 
to rock. depth to rock. slope. 
Flasher part of VfC ______ Moderate: depth | Moderate: depth | Moderate: Moderate: Moderate: 
to rock. to rock. depth to rock. depth to rock. depth to rock. 
Tally part of VrB _.---___ Severe: cut- Moderate: Moderate: Moderate: slope, | Moderate: 
banks cave. frost action. frost action. frost action. low strength, 
frost action. 
Tally part of VrC ________ Severe: cut- Moderate: Moderate: Severe: slope _--| Moderate: 
banks cave. frost action. frost action. low strength, 
frost action. 
1 VED: 

Vebar part ---__------__ Moderate: depth | Moderate: Moderate: Severe: slope .--| Moderate: slope. 
to rock. slope. depth to rock. 

Flasher part ~--_-_-___ Moderate: depth | Moderate: depth | Moderate: Severe: slope _-_| Moderate: 
to rock. to rock. depth to rock. depth to rock. 

Wabek: WaE ~_--.~------- Moderate: cut- Moderate: Moderate: Severe: slope ___| Moderate: slope. 
banks cave. slope. slope. 
Wayden: WyC —~-----.---- Severe: too Severe: Severe: Severe: Severe: 
clayey. shrink-swell, shrink-swell, shrink-swell, shrink-swell, 
low strength. low strength. low strength. low strength. 
Yetull: YeE oso2ssses2sceu Severe: cut- Severe: slope --| Severe: slope _-_| Severe: slope ~--| Severe: slope. 
banks cave, 
slope. 
Zeona: ZfC ~.-----------_ Severe: cut- Slight ---------- Slight ---------- Moderate: Slight. 
banks cave. slope. 


1 This mapping unit is made up of two or more dominant kinds of soil. See the description of the mapping unit for the compo- 


sition and behavior characteristics of the mapping unit. 


find sources of gravel, sand, clay, and topsoils; (7) plan 
farm drainage systems, irrigation systems, ponds, ter- 
races, and other structures for soil and water conser- 
vation; (8) relate performance of structures already 
built to the properties of the kinds of soil on which 
they are built so that performance of similar structures 
on the same or a similar soil in other locations can be 
predicted; and (9) predict the trafficability of soils for 
cross-country movement of vehicles and construction 
equipment. 

Data presented in this section are useful for land-use 
planning and for choosing alternative practices or gen- 
eral designs that will overcome unfavorable soil prop- 
erties and minimize soil-related failures. Limitations 
to the use of these data, however, should be well 
understood. First, the data are generally not presented 
for soil material below a depth of 5 or 6 feet. Also, 


because of the scale of the detailed map in this soil 
survey, small areas of soils that differ from the domi- 
nant soil may be included in mapping. Thus, these data. 
do not eliminate the need for onsite investigations, 
testing, and analysis by personnel having expertise in 
the specific use contemplated. 

The information is presented mainly in tables. Table 
7 shows, for each kind of soil, the degree and kind of 
limitations for building site development; table 8, for 
sanitary facilities; and table 10, for water management. 
Table 9 shows the suitability of each kind of soil as a 
source of construction materials. 

The information in the tables, along with the soil 
map, the soil descriptions, and other data provided in 
this survey, can be used to make additional interpreta- 
tions and to construct interpretive maps for specific 
uses of land. 
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Some of the terms used in this soil stirvey have a 
special meaning in soil science, Many of these terms 
are defined in the Glossary. 


Building site development 


The degree and kind of soil limitations that affect 
shallow excavations, dwellings with and without base- 
ments, smali commercial buildings, and local roads and 
streets are indicated in table 7. A slight limitation 
indicates that soil properties generally are favorable 
for the specified use; any limitation is minor and easily 
overcome. A moderate limitation indicates that soil 
properties and site features are unfavorable for the 
specified use, but the limitations can be overcome or 
minimized by special planning and design. A severe 
limitation indicates that one or more soil properties or 
site features are so unfavorable or difficult to overcome 
that a major increase in construction effort, special de- 
sign, or intensive maintenance is required. For some 
soils rated severe, such costly measures may not be 
feasible. 

Shallow excavations are made for pipelines, sewer- 
lines, communications and power transmission lines, 
basements, open ditches, and cemeteries. Such digging 
or trenching is influenced by soil wetness caused by a 
seasonal high water table; the texture and consistence 
of soils: the tendency of soils to cave in or slough; and 
the presence of very firm, dense soil layers, bedrock, or 
large stones. In addition, excavations are affected by 
slope of the soil and the probability of flooding. Ratings 
do not apply to soil horizons below a depth of 6 feet 
unless otherwise noted. 

In the soil series descriptions, the consistence of each 
soil horizon is given, and the presence of very firm or 
extremely firm horizons, usually difficult to excavate, 
is indicated. 

Dwellings and small commercial buildings referred 
to in table 7 are built on undisturbed soil and have 
foundation loads of a dwelling no more than three 
stories high. Separate ratings are made for small com- 
mercial] buildings without basements and for dwellings 
with and without basements. For such structures, soils 
should be sufficiently stable that cracking or subsidence 
of the structure from settling or shear failure of the 
foundation does not occur. These ratings were deter- 
mined from estimates of the shear strength, compres- 
sibility, and shrink-swell potential of the soil. Soil 
texture, plasticity and in-place density, potential frost 
action, soil wetness, and depth to a seasonal high 
water table were also considered. Soil wetness and 
depth to a seasonal high water table indicate potential 
difficulty in providing adequate drainage for basements, 
lawns, and gardens. Depth to bedrock, slopes, and large 
stones in or on the soil are also important considera- 
tions in the choice of sites for these structures and were 
considered in determining the ratings. Susceptibility to 
flooding is a serious hazard. 

Local roads and streets referred to in table 7 have 
an all-weather surface that can carry light to medium 
traffic all year. They consist of a subgrade of the under- 
lying soil material; a base of gravel, crushed rock frag- 
ments, or soil material stabilized with lime or cement; 
and a flexible or rigid surface, commonly asphalt or 
concrete. The roads are graded with soil material at 
hand, and most cuts and fiils are less than 6 feet deep. 


SOIL SURVEY 


The load supporting capacity and the stability of the 
soil as well as the quantity and workability of fill 
material available are important in design and con- 
struction of roads and streets. The classifications of the 
soil and the soil texture, density, shrink-swell potential, 
and potential frost action are indicators of the traffic 
supporting capacity used in making the ratings. Soil 
wetness, flooding, slope, depth to hard rock or very 
compact layers, and content of large stones affect stabil- 
ity and ease of excavation. 


Sanitary facilities 


Favorable soil properties and site features are needed 
for proper functioning of septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The nature of 
the soil is important in selecting sites for these facili- 
ities and in identifying limiting soil properties and 
site features to be considered in design and installation. 
Also, those soil properties that affect ease of excava- 
tion or installation of these facilities will be of interest 
to contractors and local officials. Table 8 shows the 
degree and kind of limitations of each soil for such uses 
and for use of the soil as daily cover for landfills. It is 
important to observe local ordinances and regulations. 

If the degree of soil limitation is expressed as slight, 
soils are generally favorable for the specified use and 
limitations are minor and easily overcome; if moderate, 
soil properties or site features are unfavorable for the 
specified use, but limitations can be overcome by special 
planning and design; and if severe, soil properties or 
site features are so unfavorable or difficult to overcome 
that major soil reclamation, special designs, or inten- 
sive maintenance is required. Soil suitability is rated 
by the terms good, fair, and poor, which, mean about 
the same as slight, moderate, and severe. 

Septic tank absorption fields are subsurface systems 
of tile or perforated pipe that distribute effluent from 
a septic tank into the natural soil. Only the soil hori- 
zons between depths of 18 and 72 inches are evaluated 
for this use. The soil properties and site features con- 
sidered are those that affect the absorption of the 
effluent and those that affect the construction of the 
system. 

Properties and features that affect absorption of the 
effluent are permeability, depth to seasonal high water 
table, depth to bedrock, and susceptibility to flooding. 
Stones, boulders, and shallowness to bedrock interfere 
with installation. Excessive slope can cause lateral 
seepage and surfacing of the effluent. Also, soil erosion 
and soil slippage are hazards if absorption fields are 
installed on sloping soils. 

In some soils, loose sand and gravel or fractured 
bedrock is less than 4 feet below the tile lines. In these 
soils the absorption field does not adequately filter the 
effluent, and ground water in the area may be con- 
taminated. 

_ On many of the soils that have moderate or severe 
limitations for use as septic tank absorption fields, a 
system to lower the seasonal water table can be installed 
or the size of the absorption field can be increased so 
that performance is satisfactory. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons have a nearly level floor 
and cut slopes or embankments of compacted soil mate- 
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TABLE 8.—Sanitary facilities 


[Peres slowly” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for 
definitions of “slight,” “moderate,” “good,” “fair,” and other terms used to rate soils] 


Degree and kind of limitation for— 


Soil name and map symbol 


Septic tank Sewage lagoon Trench sanitary Area sanitary Daily cover 
absorption fields areas landfill landfill for landfill 
Absher: AbA, AbC ---.___. Severe: percs Moderate: Severe: too Slight ------.---_ Poor: tooclayey, 
slowly. slope. clayey. area reclaim. 
Amor: AgA, AgB, AgC --..{ Severe: depthto | Severe: depthto | Moderate: depth | Slight ---_-.-..-- Fair: area 
rock. rock. to rock. reclaim, thin 
layer, 
Arnegard: ArB ~---------_ Moderate: perces | Moderate: Slight ----.-_---- Slight -----._-___ Good 
slowly. seepage. 
Badland: BaF (Cabbart Severe: slope, Severe: depthto | Severe: depthto | Severe: slope __-| Poor: slope, 
part). depth to rock, rock, slope. rock, slope. thin layer, 
(Bb and Badland part area reclaim. 
of BaF not rated.) 
Belfield: 
BeA, BeB, BfA, BFB, Severe: percs Moderate: Moderate: too Slight ------_--__ Fair: too clayey. 
2 BhA, ? BhB. slowly. slope. clayey. 
ihondes part of BhA and 
Epa Se ere eterna Severe: peres Moderate: Severe: too Slight _-____.______| Poor: too clayey. 
slowly. slope. clayey, 
Benz: . 
BkG el Se eee Severe: percs Moderate: Moderate: Moderate: Fair: tooclayey. 
slowly. slope. floods. floods. 
7BnC: 
Benz part -_----.--___ Severe: percs Moderate: Moderate: Moderate: Fair: too clayey. 
slowly. slope. floods, too floods. 
clayey. 
Absher part -----._____ Severe: percs Moderate: Severe: too Slight: 2-22-52: Poor: too clayey, 
slowly. slope. clayey. area reclaim. 
Borolls 
BO ee be Severe: Severe: Severe: Severe: Poor: wetness. 
wetness. wetness, wetness. wetness. 
1BrE: 
Borolls part __________ Severe: slope, Severe: slope, Severe: slope, Severe: slope --_| Poor: slope, 
large stones. large stones. large stones. large stones, 
Orthents part --...-___ Severe: slope, Severe: slope, Severe: large Severe: slope --_| Poor: slope. 
large stones. ‘large stones. stones. 
Boxwell : 
BEB 22 cet tt Sa oe esd Severe: depthto | Severe: depthto | Severe: depthto | Slight ----------- Fair: thin layer, 
rock. rock, rock, area reclaim. 
BtG. spo - eo Ss Sen ce Sa Severe: depth to | Severe: slope, Severe: depthto | Slight ----------_ Fair: thin layer, 
rock. depth to rock. rock, area reclaim. 
Brandenburg: 7 BuE: 
Brandenburg part ~-----_ Severe: depth to | Severe: seepage, | Severe: seepage, | Severe: Poor: thin layer, 
rock. depth to rock. depth to rock. seepage. area reclaim. 
Cabba part ~-_----_--_-- Severe: slope, Severe: slope, Severe: depthto | Severe: slope ~.| Poor: slope, 
depth to rock. depth to rock. rock, thin layer, 


area reclaim. 
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TABLE 8.—Sanitary facilities—Continued 


Degree and kind of limitation for— 


Soil name and map symbol : 
Septic tank Sewage lagoon Trench sanitary Area sanitary Daily cover 
absorption fields areas landfill landfill for landfill 
Cabba 
Cabesnaco et saesscccosscus Severe: slope, Severe: slope, Severe: depthto | Severe: slope _--| Poor: slope, 
depth to rock. depth to rock. rock, slope. thin layer, 
area reclaim. 
MObE tioeeeevoee soo so oes Severe: slope, Severe: slope, Severe: depthto | Severe: slope ---| Poor: slope, 
(Badland part not depth to rock. depth to rock. rock, thin layer, 
rated.) area reclaim. 
1CcD, 'CdD: ; 
Cabba part --__-------- Severe: depthto ; Severe: slope, Severe: depth to | Moderate: Poor: thin layer, 
rock. depth to rock. rock. slope. area reclaim. 
Chama part --..------- Severe: percs Severe: slope ---| Moderate: depth | Moderate: Fair: slope. 
slowly, depth to to rock. slope. 
rock. 
Cabbart ; ; 
CIES Sek a a ah Severe: depthto | Severe: depthto | Severe: depth to | Slight ---.-.----- Poor: thin layer, 
rock, rock, slope. rock. area reclaim, 
ClOrc se eee ee Severe: depthto ; Severe: depthto | Severe: depthto | Moderate: Poor: thin layer, 
rock. rock, slope. rock. slope. area reclaim. 
Cle, MCGE sie ees ee Severe: slope, Severe: depthto | Severe: depth to | Severe: slope -__| Poor: slope, 
(Badland part of CgE depth to rock. rock, slope. rock, slope. thin layer, 
not rated.) area reclaim. 
Chama ‘ 
CMA te 2c52 See ee Severe: percs Moderate: depth | Moderate: depth | Slight .-.----._-- Good 
slowly, depth to to rock. to rock. 
rock, 
CmB}.7 CoB 2 ee oo Severe: percs Moderate: slope,| Moderate: depth | Slight ---------~_ Good 
slowly, depth to depth to rock. to rock. 
rock. 
Cabba part of CoB _.__-- Severe: depthto | Severe: depthto | Severe: depthto | Slight --.-----_~- Poor: thin layer, 
rock, rock. rock, area reclaim. 
1CoC, 'CrC: 
Chama part ~---------- Severe: peres Severe: slope ---| Moderate: depth | Slight ----.------ Good 
slowly, depth to to rock. 
rock. 
Cabba part of CoC and 
Cabbart part of CrC. | Severe: depthto | Severe: slope, Severe: depth to | Slight -_------.-- Poor: thin layer, 
rock. depth to rock. rock, area reclaim. 
"CoD: 
Chama part ___.------- Severe: percs Severe: slope ---| Moderate: depth | Moderate: Fair: slope. 
slowly, depth to to rock, slope. 
rock. 
Cabba part ______.----- Severe: depthto | Severe: slope, Severe: depth to | Moderate: Poor: thin layer, 
rock. depth to rock. rock. slope. area reclaim, 
Chanta: CtA, CtB -------- Slight _-..------_ Severe: Severe: Severe: Fair: thin layer, 
seepage. seepage. seepage. area reclaim, 
Cherry: CyC ~-----.------ Severe: percs Moderate: Moderate: too Slight --------___ Fair: too clayey. 
slowly. slope. clayey. 
Chinook: CzB ________.--- Slight _----._---- Severe: Severe: Severe: Good. 
seepage. seepage. seepage. 
Daglum: 
DaB, }DhB __-.__________- Severe: percs Moderate: Severe: too Slight --..--.---- Poor: too 
slowly. slope. clayey. clayey, thin 


layer. 
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Soil name and map symbol 


Septic tank Sewage lagoon Trench sanitary Area sanitary Daily cover 
absorption fields areas landfill landfill for landfill 

Rhoades part of DhB ______ Severe: percs Moderate: Severe: too Slight --_--.----- Poor: too 
slowly. slope. clayey. clayey. 

DaG. s2neei oo bot e es Severe: percs Severe: slope --_| Severe: too Slight —---.------ Poor: too _ 
slowly. clayey. clayey, thin 

layer. 
Dimmick: Dk .~--------.-_ Severe: floods, Slight ------_-___ Severe: floods, Severe: floods, Poor: wetness, 
wetness, percs wetness, too wetness. too clayey. 
slowly. clayey. 
Ekalaka: 

*EdB, > EkB, *EkC ~--__---- Slight ----------_ Severe: Severe: Slight ~----.----- Poor: area 

seepage. seepage. reclaim. 

Desart part of EdB -----__ Severe: peres Severe: Severe: Severe: Fair: area 
slowly. seepage. seepage. seepage. reclaim. 

Farland: FeA, FeB —------- Moderate: peres } Moderate: Slight:2s-2--.— =| Slight ~-_-------- Good. 
slowly. seepage. 
Flasher: *FbE,*FhD, *FhE ~-| Severe: depthto | Severe: seepage, | Severe: seepage, | Severe: Poor: thin 

(Badland part of FbE rock. depth to rock, depth to rock. seepage. layer. 

not rated.) 

Fleak: *FkE, *FID, 7FAIE __-_| Severe: depth to | Severe: seepage, | Severe: seepage, | Severe: Poor: thin 
_(Badland part of FkeE rock. depth to rock. depth to rock. seepage. layer, area 
not rated.) reclaim. 

Fluvaquentie Haplaquolls: 

Ful ewer Baron eaves Severe: wetness,| Severe: wetness,| Severe: wetness, | Severe: wetness, | Poor: wetness. 
floods, floods. floods. floods. 

Glendive: GIA, GIB ________ Moderate: Severe: seepage, | Severe: Severe: Good. 
floods. floods. seepage. seepage. 

Golva: GoC.__________-__.. Moderate: perecs | Severe: slope .--| Slight ----------. Slight ~--.-.----- Good. 
slowly. 

Grail: GrA, GrB, GtA, GtB --| Severe: eres Moderate: Moderate: too Slight ---.------_ Fair: too 
slowly. slope. clayey. clayey. 

Grassna: GwA, 1GxB ____~- Moderate: peres | Moderate: Slight _-.--._---- Slight --------_-_ Good. 
slowly. seepage. 

Hanly: *HaA —----.--_-- Severe: floods ~~] Severe: Severe: seepage, }] Severe: seepage,| Fair: too 

seepage. floods. floods. sandy. 

Harriet: *He ~----.----__- Severe: percs Slight ----.---... Severe: wetness,| Severe: wetness, | Poor: wetness. 
slowly, wetness, ‘floods. floods. 
floods. 

Havre: HeA ---.~---__--... Moderate: percs | Severe: floods -_| Moderate: Moderate: Good. 
slowly, floods. floods. floods. 

Heil: + Hz: 

Heil part ~---____--_-_-- Severe: peres Slight --...______ Severe: too Severe: floods __! Poor: too 
slowly, wetness, clayey, wetness. clayey, wetness. 
floods. 

McKenzie part _--_-.____ Severe: peres Slight _-_________ Severe: floods —_| Severe: floods -_| Poor: too 
slowly. clayey. 

Korchea: 

KeAy: ? Khicnnoa seen es Severe: floods __| Severe: floods _-|] Severe: floods __| Severe: floods __| Good. 

Havre part of Kh __--____ Moderate: percs | Severe: floods ~-| Moderate: Moderate: Good. 
slowly, floods. floods. floods. 


Soil name and map symbol 


Kremlin: KrB, KrC ~~----~- 


KrB, KrC 


Lawther: LaA, LaB, 'Le ---- 


Lefor: *LeB, 
Lefor part 


Vebar part 


Manning: MeA, MaB 


Moreau: 
MeA, MeB 


Morton: 
MoA, MoB MoC 


1MpA, *MpB, * MpC, * MrB, 
*MrC. 


Rhoades part of MrB -_-- 
Rhoades part of MrC __-_-~ 


Mott: MsA, MsB, MtA, MtB —- 


Parshall: PaB 


PeD, * PsD 


Sham part of PsD 
(Gullied land part of 
PsD not rated.) 


Reeder: ReA, ReB, ReC _--- 


Regent: 
RgA, RgB, 7RhA 


Rhoades part of RhA 
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Septic tank 
absorption fields 


Severe: peres 
slowly. 
Severe: peres 
slowly. 

Slight --------___ 
Severe: depth to 
rock, 

Severe: depth to 
rock. 

Slight ----------- 
Severe: peres 


slowly, depth to 
rock. 


Severe: percs 
slowly, depth to 
rock. 


Severe: depth to 
rock, 

Severe: depth to 
rock. 

Severe: peres 
slowly. 

Severe: percs 
slowly. 

Severe: floods —_ 

Slight ..--------_ 

Moderate: percs 
slowly. 

Moderate: percs 
slowly. 

Severe: percs 
slowly. 

Severe: depth to 
rock, 

Severe: percs 
slowly, depth to 
rock, 

Severe: percs 


slowly. 


Sewage lagoon 


Area and 


Daily cover 


areas an landfill for landfill 
Moderate: slope, {| Slight -----_----- Slight __---______ Good 
seepage. 
Moderate: Severe: too Slight ------_-_-_ Poor: too 
slope. clayey. clayey. 
Severe: Severe: Slight ----.-_-__. Poor: too 
seepage. seepage. clayey. 
Severe: depthto | Moderate: depth | Slight ------.._~- Fair: thin layer. 
rock. to rock. 
Severe: Severe: Severe: Fair: thin layer. 
seepage. seepage. seepage. 
Severe: Severe: Severe: Poor: thin 
seepage, seepage. seepage. layer. 
Moderate: Severe: too Slight _-...______ Poor: too 
slope. clayey. clayey. 
Severe: slope ..-| Severe: too Slight ---________ Poor: too 
clayey. clayey. 
Severe: depthto | Moderate: depth | Slight --_________ Fair: thin layer. 
rock. to rock. 
Severe: depth to | Moderate: Slight ------__-___ Fair: too clayey, 
rock. depth to rock. thin layer. 
Moderate: Severe: too Slight ------_---_ Poor: too 
slope. clayey. clayey. 
Severe: slope -._| Severe: too Slight -----._____ Poor: too 
clayey. clayey. 
Severe: seepage, | Severe: seepage, | Severe: seepage, | Good. 
floods. floods, floods. 
Severe: Severe: Severe: Good 
seepage. seepage, seepage. 
Moderate: slope, | Slight ----------- Slight ------_-_-- Good. 
seepage. 
Severe: slope --_| Slight ---------._ Moderate: Fair: slope. 
slope. 
Severe: slope .-_| Slight -----.--_-- Moderate: Fair: slope. 
slope. 
Severe: depthto | Moderate: depth | Slight _-______--- Fair: thin layer, 
rock. to rock. area reclaim. 
Moderate: depth | Severe: too Slight ------_---- Poor: too 
to rock, clayey, depth to clayey. 
rock, 
Moderate: Severe: too Slight -----__-_--] Poor: too 
slope. clayey. clayey. 
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Soil name and map symbol 


Degree and kind of limitation for— 


Septic tank Sewage lagoon 
absorption fields areas 
*RhC: 
Regent part ____.._____ Severe: percs Severe: slope _-. 
slowly, depth to 
rock. 
Rhoades part .-----.__ Severe: peres Severe: slope —__| 
slowly. 
Rhame: 
TRKB, 7RkC, *RmC, *RmD __| Severe: depthto | Severe: seepage, 
rock, depth to rock. 
Chinook part of RkB —_____ Slight --_---._--. Severe: 
seepage. 
Chinook part of RkC -_____ Slight _-------.-- Severe: slope, 
seepage. 
Fleak part of RmC and 
RmDir et Severe: depthto | Severe: seepage, 
rock, depth to rock. 
Rhoades: 
TRsA, 1 RsC, ? RxB _-----_ Severe: percs Moderate: 
slowly. slope. 
Belfield part of RsA and 
RéGp on ae ee Severe: peres Moderate: 
slowly. slope. 
Savage: 
SgA, SgB, *ShA --_-____ Severe: peres Moderate: 
slowly. slope. 
Rhoades part of ShA __.-| Severe: peres Moderate: 
slowly. slope. 
Searing: 
ol ae aoe eee ee Severe: depthto | Severe: depth to 
rock, rock, seepage. 
VSMB. otescee ee Severe: depthto | Severe: depth to 
rock, rock, seepage. 
Ringling part of SmB -_-_| Severe: depthto | Severe: depth to 
rock. rock, seepage. 
Sen: 
SnA, SnB, SnC, *SoB, 7SoC __| Severe: depthto | Severe: depth to 
rock, rock. 
Golva part of SoB __-_-____ Moderate: percs | Moderate: 
slowly. seepage. 
Golva part of SoC -.-.-__. Moderate: peres | Severe: slope —-- 
slowly. 
UStDi pawn ccs les coos oe Severe: depthto | Severe: depth to 
rock, rock, 
Sham: ‘SsC ~_---...-.-_-- Severe: perces Moderate: 
slowly. slope. 


Trench sanitary 
landfill 


Severe: too 
clayey, depth to 
rock. 

Severe: too 

clayey. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: seepage, 
depth to rock. 


Severe: too 
clayey. 

Moderate: too 
clayey. 

Severe: too 
clayey. 

Severe: too 
clayey. 

Severe: depth to 


rock, seepage. 


Severe: depth to 
rock, seepage. 


Severe: depth to 
rock, seepage. 


Moderate: 
to rock. 


depth 


Slight .--.-._---- 


Slight ------_--__) 


Moderate: 
to rock. 


depth 


Area sanitary 
landfill 


Severe: 
seepage, 


Severe: 
seepage. 


Severe: 
seepage, 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


Moderate: 
slope. 


Daily cover 
for landfill 


Poor: too 


clayey. 


Poor: too 
clayey. 


Fair: thin 
layer. 


Good. 


Good. 


Poor: thin 
layer, area 
reclaim. 


Poor: too 
clayey. 


Fair: too 
clayey. 


Fair: too 
clayey. 


Poor: too 
clayey. 


Fair; thin 
layer, area 
reclaim. 


Poor: thin 
layer, area 
reclaim, small 
stones. 


Poor: thin 
layer, small 
stones. 


Fair: thin 
layer, area 
reclaim. 


Good. 


Good. 


Fair: thin 
layer, area 
reclaim. 
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a 


Degree and kind of limitation for— 


Soil name and map symbol 


Septic tank Sewage lagoon Trench sanitary Area sanitary Daily cover 
absorption fields areas landfill landfill for landfill 
Shambo: StA, StB ----~---- Slight ---__-_---- Moderate: § —*|: Slight ----_.----_| Slight ----------_ Good. 
seepage. 
Stady: : : , 
SyA, SyB, *$zC ~---------- Slight ----.._---- Severe: —*«|«— Severe: «= = =«=~—*Y|,:s Slight’ -___-____-- Fair: thin 
seepage. | seepage. layer. 
Manning part of SzC ----- Slight -.--------- Severe: Severe: Poor: thin 
seepage. seepage. seepage. layer. 
Tally: TaA, TaB ----------- Slight ---..-_---- Severe: Severe: Severe: Fair: thin 
‘seepage. seepage. seepage. layer, 
Telfer: . 
?TeB, *TeC _------------- Slight ----------- Severe: Severe: too Severe: Poor: too 
seepage. sandy, seepage. seepage. sandy. 
Lihen part of TeB --.----- Slight ----------- Severe: Severe: Severe: Fair: too 
seepage. seepage. seepage. sandy, seepage. 
Lihen part of TeC -------- Slight ---------~- Severe: slope, Severe: Severe: Fair: too 
seepage. seepage. seepage. sandy, seepage. 
Vebar: 
1VIC, 1 VED, 1VrB, 1VeC ----| Severe: depth to Severe: Severe: Severe: Fair: thin 
rock. seepage. seepage. seepage. layer. 
Flasher part of VfC and 
viD ied ene ee Severe: depthto | Severe: seepage, | Severe: seepage, | Severe: Poor: thin 
rock. depth to rock. depth to rock. seepage. layer. 
Tally part of Vr8 -------- Slight ----------- Severe: Severe: Severe: Fair: thin 
seepage. seepage. seepage. layer. 
Tally part of VrC —------- Slight ----------- Severe: seepage, | Severe: Severe: Fair: thin 
slope. seepage. seepage. layer. 
Wabek: Wal ---~--------- Moderate: Severe: Severe: too Poor: thin 
slope. seepage. sandy, seepage. layer. 
Wayden: WyC ~----.----- Severe: percs Severe: depthto | Severe: too | Slight -----_-.---- Poor: thin 
slowly, depth to rock. clayey, depth to layer, area 
rock. rock, reclaim, too 
clayey. 
Yetull: Ye& -.---.-------- Severe: slope --_| Severe: slope, Severe: slope, Severe: slope, Poor: slope, 
seepage. seepage, seepage. seepage, area 
too sandy. reclaim. 
Zeona: ZfC --------------- Slight -.--------- Severe: Severe: Severe: Poor: seepage. 


seepage. 


seepage. 


seepage. 


1This mapping unit is made up of two or more dominant kinds of soil. See the description of the mapping unit for the compo- 
sition and behavior characteristics of the mapping unit, 


rial. Aerobic lagoons generally are designed to hold 
sewage within a depth of 2 to 5 feet. Nearly impervious 
soil material for the lagoon floor and sides is required 
to minimize seepage and contamination of ground 
water. Soils that are very high in content of organic 


seriously reduce the lagoon’s capacity for liquid waste. 
Slope, depth to bedrock, and susceptibility to flooding 
also affect the suitability of sites for sewage lagoons 
or the cost of construction. Shear strength and perme- 
ability of compacted soil material affect the perfor- 


mance of embankments, 

Sanitary landfill is a method of disposing of solid 
waste by placing refuse in successive layers either in 
excavated trenches or on the surface of the soil. The 
waste is spread, compacted, and covered daily with a 
thin layer of soil material. Landfill areas are subject to 


matter and those that have cobbles, stones, or boulders 
are not suitable. Unless the soil has very slow perme- 
ability, contamination of ground water is a hazard 
where the seasonal high water table is above the level 
of the lagoon floor. Where the water table is seasonally 
high, seepage of ground water into the lagoon can 
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heavy vehicular traffic. Risk of polluting ground water 
and trafficability affect the suitability of a soil for this 
use. The best soils have a loamy or silty texture, have 
moderate to slow permeability, are deep to a seasonal 
water table, and are not subject to flooding. Clayey soils 
are likely to be sticky and difficult to spread. Sandy or 
gravelly soils generally have rapid permeability, which 
might allow noxious liquids to contaminate ground 
water. Soil wetness can be a limitation because operat- 
ing heavy equipment on a wet soil is difficult. Seepage 
into the refuse increases the risk of pollution of ground 
water. 

Ease of excavation affects the suitability of a soil for 
the trench type of landfill. A suitable soil is deep to bed- 
rock and free of large stones and boulders. If the 
seasonal water table is high, water will seep into 
trenches, 

Unless otherwise stated, the limitations in table 8 
apply only to the soil material within a depth of about 
6 feet. If the trench is deeper, a limitation of slight or 
moderate may not be valid. Site investigation is needed 
before a site is selected. 

Daily cover for landfill should be soil that is easy to 
excavate and spread over the compacted fill in wet and 
dry periods. Soils that are loamy or silty and free of 
stones or boulders are better than other soils. Clayey 
soils may be sticky and difficult to spread; sandy soils 
may be subject to soil blowing. 

The soils selected for final cover of landfills should be 
suitable for growing plants. Of all the horizons, the A 
horizon in most soils has the best workability, more 
organic matter, and the best potential for growing 
plants. Thus, for either the area- or trench-type landfill, 
stockpiling material from the A horizon for use as the 
surface layer of the final cover is desirable. ; 

If-it is necessary to bring in soil material for daily or 
final cover, thickness of suitable soil material available 
and depth to a seasonal high water table in soils sur- 
rounding the sites should be evaluated. Other factors 
to be evaluated are those that affect reclamation of the 
borrow areas. These factors include slope, erodibility, 
and potential for plant growth, 


Consiruction materials 


The suitability of each soil as a source of roadfill, 
sand, gravel, and topsoil is indicated in table 9 by 
ratings of good, fair, or poor. The texture, thickness, 
and organic-matter content of each soil horizon are 
important factors in rating soils for use as construction 
materials. Each soil is evaluated to the depth observed, 
generally about 6 feet. 

Roadfill is soil material used in embankments for 
roads. Soils are evaluated as a source of roadfill for low 
embankments, which generally are less than 6 feet high 
and less exacting in design than high embankments. 
The ratings reflect the ease of excavating and working 
the material and the expected performance of the mate- 
rial where it has been compacted and adequately 
drained, The performance of soil after it is stabilized 
with lime or cement is not considered in the ratings, 
but information about some of the soil properties that 
influence such performance is given in the section 
“Descriptions of the Soils.” 

The ratings apply to the soil material between the 
A horizon and a depth of 5 to 6 feet. It is assumed that 
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soil horizons will be mixed during excavation and 
spreading. Many soils have horizons of contrasting 
suitability within their profile. The estimated engineer- 
ing properties in table 11 provide specific information 
about the nature of each horizon. This information can 
help determine the suitability of each horizon for road- 

Soils rated good are coarse grained. They have low 
shrink-swell potential, low frost action potential, and 
few cobbles and stones. They are at least moderately 
well drained and have slopes of 15 percent or less. Soils 
rated fair have a plasticity index of less than 15 and 
have other limiting features, such as moderate shrink- 
swell potential, moderately steep slopes, wetness, or 
many stones. If the thickness of suitable material is 
less than 3 feet, the entire soil is rated poor. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 9 provide 
guidance as to where to look for probable sources and 
are based on the probability that soils in a given area 
contain sizable quantities of sand or gravel. A soil rated 
good or fair has a layer of suitable material at least 3 
feet thick, the top. of which is within a depth of 6 feet. 
Coarse fragments of soft bedrock material, such as 
shale and siltstone, are not considered to be sand and 
gravel. Fine-grained soils are not suitable sources of 
sand and gravel. 

The ratings do not take into account depth to the 
water table or other factors that affect excavation of 
the material. Descriptions of grain size, kinds of 
minerals, reaction, and stratification are given in the 
soil series descriptions and in table 11. 

Topsoil is used in areas where vegetation is to be 
established and maintained. Suitability is affected 
mainly by the ease of working and spreading the soil 
material in preparing a seedbed and by the ability of 
the soil material to support plantlife. Also considered 
is the damage that can result at the area from which 
the topsoil is taken. 

’ The ease of excavation is influenced by the thickness 
of suitable material, wetness, slope, and amount of 
stones. The ability of the soil to support plantlife is 
determined by texture, structure, and the amount of 
soluble salts or toxic substances. Organic matter in the 
Al or Ap horizon greatly increases the absorption and 
retention of moisture and nutrients. Therefore, the soil 
material from these horizons should be carefully pre- 
served for later use. 

Soils rated good have at least 16 inches of friable 
loamy material at their surface. They are free of stones 
and cobbles, are low in content of gravel, and have 
gentle slopes. They are low in soluble salts that can 
restrict plant growth. They are naturally fertile or 
respond well to fertilizer. They are not so wet that 
excavation is difficult during most of the year. 

Soils rated fair are loose sandy soils or firm loamy or 
clayey soils in which the suitable material is only 8 to 
16 inches thick or soils that have appreciable amounts 
of gravel, stones, or soluble salt. 

Soils rated poor are very sandy soils or very firm 
clayey soils; soils that have suitability layers less than 
8 inches thick; soils that have large amounts of gravel, 
eens: or soluble salt; steep soils; and poorly drained 
soils. 

Although a rating of good is not based entirely on 
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TABLE 9.—Construction materials 


[“Shrink-swell” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for defini- 
tions of “good,” “fair,” and “poor.”] 


Suitability for— 
Soil name and map 
symbol 
Roadfill Topsoil 
Absher: AbA, AbC __--] Poor: shrink-swell, Unsuited __._.._-.__.___-_| Unsuited ~-.----------- Poor: area reclaim, 
. low strength, area too clayey, excess 
reclaim. salt. 
Amor: AgA, AgB. AgC --| Fair: shrink-swell, Unsuited __..--_.-----.| Unsuited ~~. ---------- Good. 
frost action. 
Arnegard: ArB --------- Fair: frost action ____| Unsuited ~----.-------- Unsuited ----------__-- Good. 
Badland: ‘BaF (Cabbart| Poor: thin layer, Unsuited ~------------- Unsuited ~------------- Poor: slope, thin 
part). slope. layer, area reclaim. 
(8b and Badland 
part of BaF not 
rated.) 
Belfield: 
BeA, BeB -------..~---~ Poor: shrink-swell, Unsuited ..-___-.-.----}| Unsuited -------------- Fair: thin layer. 
low strength. 
BTA, BfB, ‘BhA, *BhB ----| Poor: shrink-swell, Unsuited -_--_..--------| Unsuited ----.-.------- Fair: thin layer, too 


- low strength. elayey. 


Rhoades part of BhA 
and BhB -----_------ Poor: shrink-swell, Unsuited ----..--------| Unsuited -------------- Poor: thin layer, 


low strength, excess alkali, area 
reclaim. 
Benz: ; 
BkC, 7 BnC ~------.---- Fair: low strength, Unsuited ___-----------| Unsuited ---_...--.---- Poor: excess alkali, 
shrink-swell. excess salt, 
Absher part of BnC ---} Poor: shrink-swell, Unsuited ________..-_-_| Unsuited ---------...-- Poor: area reclaim, 
. low strength, area too clayey, excess 
reclaim. salt. 
Borolls: : 
Bo -------------------] Poor: wetness, Unsuited ..-------_+---]| Unsuited ------~------- Poor: excess salt. 
low strength. 
*BrE: . 
Borolls part ---------- Poor: large stones ----} Unsuited -------------- Unsuited .-----------~- Poor: large stones. 
Orthents part -------- Poor: thin layer, Unsuited ~---.--------- Unsuited -----------_-- Poor: slope, large 
large stones. stones. 
Boxwell: BtB, BtC ------ Fair: low strength, Unsuited --------------| Unsuited ~------------- Fair: too clayey. 
frost action, thin 
layer. 
Brandenburg: * 8uE:. 
Brandenburg part ~---| Fair: slope ---------- Unsuited ~------------- Unsuited -----.---...--- Poor: area reclaim. 
Cabba part ~---.------ Fair: slope, frost Unsuited ~------------- Unsuited ~_-_-.-----.-- Poor: slope. 
action. 
Cabba: 
CaF, tl 2es ee eeesSlee Poor: slope —---------- Unsuited ~----------~- Unsuited -----.-------- Poor: slope. 
PCObE once oa ees Fair: slope, frost Unsuited ~------___---- Unsuited ~------------_ Poor: slope. 
(Badland part not action. 
rated.) 
1CeD: 
Cabba part -------- Fair: frost action _---| Unsuited _--_..-__------| Unsuited ~.------------ Fair: thin layer, 
slope. 
Chama part ~------- Fair: frost action, Unsuited _--_..--------| Unsuited ~------------- Fair: slope. 


low strength. 
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TABLE 9.—Construction materials—Continued 


Soil name and map 


symbol 
Roadfill 
*CdD: 
Cabba part __.______ Fair: frost action _.-_ 
Chama part -------- Fair: frost action, 
low strength. 
Cabbart 
GiGi See ee tS Fair: frost action .--_ 
GID sv ec leet a Se Poor: thin layer ____._ 
CE Ege wees acenco Poor: thin layer, 
(Badland part of slope. 
CgE not rated.) 
Chama: 
CmA, CmB, *CoB,*CoC, | Fair: frost action, 
+r. low strength. 
Cabba part of CoB Fair: frost action ____ 
and CoC, and 
Cabbart part of 
crc, 
+ CoD: 

Chama part —--______ Fair: frost action, 

low strength. 

Cabba part ---_-____-. Fair: frost action ____ 
Chanta: CtA, CtB ----__ Fair: frost action —__ 
Cherry: CyC ~____.____ Fair: shrink-swell, 

frost action. 
Chinook: CzB ~_-.._____ Fair: frost action, 
low strength. 
Daglum: 
DaB, DaC, ' DhB -_______ Poor: shrink-swell, 
low strength. 
Rhoades part of DhB --| Poor: shrink-swell, 
low strength. 
Dimmick: Dk —~----____ Poor: wetness, 
shrink-swell. 
Ekalaka: 
7 EdB, *EkB, 7EkKC ~~ Fair: frost action ____ 
Desart part of EdB -_-_| Fair: frost action ____ 
Farland: FaA, FaB -..-__ Fair: shrink-swell, 
frost action. 
Flasher: 
MEE Steet hee Fair: slope —..-______ 
(Badland part not 
rated.) 
PPAD caer Soe Good ~----.~-----___-_ 
MPHES eae oS eS Poor: slope ~-~----.-- 


Suitability for— 
Sand Gravel Topsoil 

Unsuited ---------_---- Unsuited ----------_-_- Fair: slope, small 
stones. 

Unsuited ~--.-----_-.-- Unsuited ~---__________ Fair: slope, small 
stones. 

Unsuited ---------_____ Unsuited -----------__- Poor: thin layer, 
area reclaim, 

Unsuited ~--------____. Unsuited ~-_-_--_-___-- Poor: thin layer, 
area reclaim. 

Unsuited ~---------_-__ Unsuited --.----------_ Poor: slope, thin 
layer, area reclaim. 

Unsuited ~--.-..--.---_| Unsuited ~..___________ Good. 

Unsuited -----------_-_ Unsuited ~------_-_.-~_ Fair: thin layer, 

Unsuited ~--_------__-_ Unsuited __--_---__---- Fair: slope. 

Unsuited ______-_______ Unsuited _.-__.-_______' Fair: thin layer, 
slope. 

Poor: excess fines ____| Poor: excess fines —___| Good. 

Unsuited ----_-_-_-____ Unsuited ~.-..--------_ Fair: too clayey. 

Poor: excess fines _---| Unsuited -----.-------- Good. 

Unsuited _.------_____- Unsuited ~--------_----_ Poor: thin layer, 
area reclaim. 

Unsuited _.-.-__--_- Unsuited ~...------__-- Poor: thin layer, 
excess alkali, 
area reclaim. 

Unsuited —.-.-.-.._____ Unsuited ____._---_-.-_ Poor: wetness, 
too clayey. 

Poor: excess fines ____| Unsuited --._-_-..--_-_ Fair: area reclaim, 
excess alkali, 
thin layer. 

Poor: excess fines _._-.| Unsuited ~--_________-_ Good. 

Unsuited ~----__.-___ Unsuited ~-__________-_ Fair: too clayey. 

Unsuited ~.-.----______ Unsuited —~-..-.-------_ Poor: thin layer. 

Unsuited _.__.___________| Unsuited ______________ Poor: thin layer. 

Unsuited ~_.--_________| Unsuited ______________ Poor: thin layer. 
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Soil name and map 
symbol 


Fleak: 
VEE sores eect 


(Badland part not 
rated.) 


Pinvequente 
Haplaquolls: Fu —--.- 
Glendive: GIA, GIB ~-_- 


Golva: GoC __-----~--- 


Grail: 
GrA, GrB .-.---------- 


Grassna: 
GwA, ?GxB ~--.----~--- 


Golva part of GxB ____ 


Hanly: *HaA _------~--- 


Harriet: *He ---------- 
Havre: HeA —---------- 


Heil: * Hz 
Heil part ~----------- 


Havre part of Kh ------ 


Kremlin: KrB, KrC ------ 
Lawther: 
LaA, LaB, + Le ---------- 


Rhoades part of le ---- 


Lawther variant: 
LdA, LdC ~------------ 


Lefor: *LeB, *LeC ------ 


SOIL SURVEY 


TABLE 9.—Construction materials—Continued 


Topsoil 


frost action. 


Suitability for— 
Roadfill Sand Gravel 

Fair: slope ~-------.- Poor: excess fines -_--| Unsuited --__------- 

Good. 22-2222-5--4 es - Poor: excess fines -.--| Unsuited --___------ 

Poor: slope ~.-------- Poor: excess fines ----| Unsuited --__------- 

Poor: wetness _-.----- Unsuited ---------~~--- Unsuited __-_.----_- 

Fair: frost action, Poor: excess fines __--| Unsuited --.-----.~- 
low strength. 

Fair: shrink-swell, Unsuited ~----.--------| Unsuited _-..------- 
frost action, 
low strength. 

Fair: frost action __--| Unsuited -------------- Unsuited ~-------.. 

Fair: frost action ____| Unsuited --------------| Unsuited --------_-- 

Fair: shrink-swell —--- Unsuited bre See Se Unsuited __-____--__- 

Fair: shrink-swell, Unsuited ~---..-------- Unsuited --------_-. 
frost action, 
low strength. 

Good 1=-~-2---<s--=---.- Poor: excess fines --.-| Unsuited ---------~- 

Poor: wetness, low Unsuited _---__-------- Unsuited .~.-.------- 
strength. 

Fair: frost action, Unsuited _-.-__-------- Unsuited ----------- 
low strength. 

Poor: wetness, Unsuited .--------.---- Unsuited ---------_- 
shrink-swell. 

Poor: shrink-swell, Unsuited -_------.------ Unsuited ----------- 
low strength. 

Fair: shrink-swell, Unsuited -------------- Unsuited ----------- 
frost action. 

Fair: frost action, Unsuited --------------| Unsuited ----------- 
low strength. 

Fair: frost action, Unsuited _------------- Unsuited _-------~-- 
low. strength. 

Poor: shrink-swell, Unsuited ~---..------~_ Unsuited ----.------~. 
low strength. 

Poor: shrink-swell, Unsuited ~------------- Unsuited -_-__------~ 
low strength. 

Poor: shrink-swell, Fair: excess fines ----| Unsuited -__--.__--- 
low strength. 

Fair: shrink-swell, Poor: excess fines -_--| Unsuited _-__----~-- 


Poor: . thin layer, 
area reclaim. 


Poor: thin layer, 
area reclaim. 


Poor: thin layer, 
area reclaim. 


‘ 
Poor: wetness. 


Fair: excess salt. 


Good. 


Good. 


Fair: too clayey. 


Good. 
Good. 


Poor: too sandy. 


Poor: wetness, 
excess salt, excess 
alkali. 


Fair: thin layer. 


Poor: wetness, 
too clayey. 


Poor: too clayey. 
Good. 
Fair: thin layer. 


Good. 


Poor: too clayey. 


Poor: thin layer, 
excess alkali, area 
reclaim. 


Poor: too clayey. 


Fair: thin layer. 


Soil name and map 
symbol 


Manning: MaA, MaB ---_ 
Moreau: MeA, MeB, 

Ms seca se ee eee 
Morton: 


Rhoades part of 
MrB and MrC 


Parshall: PaB ___-_~-__| 
Patent: 
PeB, PeD, *PsD -__.-_-. 


Sham part of PsD 
(Gullied land part of 
PsD not rated.) 


ReA, ReB, ReC 


Reeder: 


Regent: 
RgA, RgB, *RHA, 7 RAC 


Rhoades part of RhA 


Rhoades part of RhC __ 
Rhame: 
+ RKB, > RKC, 7 RmC 


Chinook part of RkB 
and RkC 


Fleak part of RmC —_-_ 


*RmD: 
Rhame part 


Fleak part _.-.-__.__ 


Rhoades: 
TRsA, ?RsC, 7 RxB 


Belfield part of RsA 
and RsC 
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TABLE 9.—Construction materials—Continued 
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Roadfill 
(S000) gogo ee eceaeae 
Good. jasees25 2 s2e see se 
Poor: shrink-swell, 


low strength, 


Fair: frost action, 
shrink-swell. 


Poor: shrink-swell, 

low strength. 
600 | oS ce 
Fair: frost action ---- 
Fair: shrink-swell, 


frost action. 
Fair: frost action, 
shrink-swell. 


Fair:. shrink-swell, 
frost action. 


Poor: shrink-swell, 

low strength. 
Poor: shrink-swell, 

low strength. 
Poor: shrink-swell, 

low strength. 
Fair: frost action --~- 
Fair: frost action, 

low strength. 
Good: 2222s se NS ee 
Fair: frost action ~--- 
Good: 2.2225 525522..22- 
Poor: shrink-swell, 

low strength. 
Poor: shrink-swell, 


low strength, 


Suitability for— 
Sand Gravel Topsoil 

Poor: excess fines ____| Unsuited _--_____-_-____| Good 

Poor: excess fines _--_| Poor: excess fines ----| Poor: area reclaim. 

Unsuited --_--__-___~___| Unsuited ~------.-.--._ Poor: too clayey. 

Unsuited ~--_.-.-_- + Unsuited ~_----.--__- Fair: tooclayey. 

Unsuited _-_--__________ Unsuited ---____.__-___ Poor: thin layer, 
excess alkali, area 
reclaim. 

Poor: excess fines --.-| Unsuited ______________ Good 

Poor: excess fines ____| Unsuited _-____._..-__. Good 

Unsuited .--___________ Unsuited _---_--- Poor: thin layer. 

Unsuited __-___--______ Unsuited _.-_-_________ Poor: excess alkali. 

Unsuited ---.--------.- Unsuited _-...-.-._____ Good. 

Unsuited ------------_- Unsuited -------------- Fair: too clayey, 
thin layer. 

Unsuited ~--_________... Unsuited -----------_._ Poor: thin layer, 
excess alkali, 
area reclaim, 

Unsuited _--__________. Unsuited _-__-__-______ Fair: too clayey, 
thin layer. 

Poor: excess fines ----| Unsuited ...-__________ Good 

Poor: excess fines ~---]| Unsuited ---____.-___._ Good 

Poor: excess fines ~_--}] Unsuited _--.._..______ Poor: thin layer, 
area reclaim. 

Poor: excess fines -.--| Unsuited _-_-_________._ Fair: slope. 

Poor: excess fines --..| Unsuited ______________ Poor: thin layer, 
area reclaim. 

Unsuited ~--------_-_-_ Unsuited ____--__.--.. Poor: thin layer, 
excess alkali, 
area reclaim. 

Unsuited ~-----.--_-_-- Unsuited ~------___--~_| Fair: thin layer. 
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Soil name and map 
symbol 


Savage: 
SgA, SqB, *ShA 


Rhoades part of ShA —- 


Searing: 
51B, *SmB 


Ringling part of SmB _- 


Sen: 
SnA, SnB, SnC, * S08, 
SoC. 


US (Decne eae Sees 
Amor part —-_---~-. 
Sham: +SsC __---~----. 
Shambo: SHA, $tB ~-----. 
Stady: 
SyA, SyB, *$zC ------~-. 
Manning part of SzC _ 
Tally: TaA, TaB ------. 
Telfer: *TeB,*TeC ____-. 
Lihen part ------~-~-. 
Vebar: 
2VfC, P VrB, *VrC ~--~--. 
EVD: ee ees 


Wayden: WyC 


Yetull: YeE& 


ZfC 


Zeona: 


1This mapping unit is made up of two or more dominant kinds of soil. 


SOIL SURVEY 


TABLE 9.—Construction materials—Continued 


Roadfill 
Poor: shrink-swell, 
low strength. 
Poor: shrink-swell, 


low strength, 


Fair: frost action, 
shrink-swell, low 
strength. 


Fair: shrink-swell, 
frost action, low 
strength. 


Fair: shrink-swell, 
frost action, low 
strength. 


Fair: shrink-swell, 
frost action. 


Fair: frost action, 
shrink-swell. 

Fair: shrink-swell, 
frost action, low 
strength. 

Good .sclncsseesoessee 

Good. 2225-0 ee 

Fair: frost action -.-- 

Good) 2222-22- 7s ees. 

Fair: frost action —~-- 

Good. sess sessee oss 

Fair: frost action ~_-. 

Good 2242225 Sate 

Poor: shrink-swell, 
low strength. 

Fair: slope —--------- 

Poor: area reclaim —--_- 


Suitability for— 

Sand Gravel Topsoil 
Unsuited ---------_~_-- Unsuited -.-.---------- Fair: too clayey. 
Unsuited ~------------- Unsuited ~------------~ Poor: thin layer, 

excess alkali, 
area reclaim, 
Unsuited ~.-.---------- Unsuited -.-------_---_ Good. 
Unsuited ~-...------.-- Unsuited ~-----.------- Poor: thin layer, 
small stones, 
Unsuited -------------- Unsuited ~.--------.--- Good. 
Unsuited ~--------_-.-- Unsuited __----._---~-- Fair: slope. 
Unsuited -------.-.--.- Unsuited ~-------.--.-. Fair: slope. 
Unsuited _----.------.~ Unsuited -----.-----_-- Poor: excess alkali. 
Unsuited _---------__-- Unsuited ~---.--------- Good. 
Fair: excess fines ----| Fair: excess fines ----] Good. 
Poor: excess fines ---_| Poor: excess fines -.--| Poor: area reclaim. 
Poor: excess fines ---.| Unsuited -------------_ Good. 
Poor: excess fines ~...| Unsuited --.----------- Poor: too sandy. 
Poor: excess fines --___| Unsuited ~----_-------_ Poor: too sandy. 
Poor: excess fines __-.| Unsuited _--___-----_-_ Good. 
Poor: excess fines __.-| Unsuited -_--__---.---_ Fair: slope. 
Unsuited ~--...------_. Unsuited ---.---------- Poor: thin layer. 
Poor: excess fines ----| Unsuited ------.------- Good. 
Fair: excess fines _-___| Fair: excess fines --._| Poor: thin layer, 
area reclaim, 
Unsuited ~--------_---- Unsuited ~--------_---~ Poor: too clayey. 
Fair: excess fines ---_| Unsuited __-------_~_._ Poor: slope, too 
sandy, area reclaim. 
Poor: excess fines -.-_| Unsuited _.-_-------___ Poor: too sandy, 
thin layer, area 
reclaim. 


sition and behavior characteristics of the mapping nit. 


. See the description 


of the mapping unit for the compo- 
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high content of organic matter, a surface horizon is 
generally preferred for topsoil because of its organic- 
matter content. This horizon is designated as Al or Ap 
in the soil. series descriptions. The absorption and 
retention of moisture and nutrients for plant growth 
are greatly increased by organic matter. 


Water management 


Many soil properties and site features that affect 
water management practices have been identified in 
this soil survey. In table 10, soil and site features that 
affect use are indicated for each kind of soil. This 
information is significant in planning, installing, and 
maintaining water control structures. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have a low 
seepage potential, which is determined by permeability 
and the depth to fractured or permeable bedrock or 
other permeable material. 

Embankments, dikes, and levees require soil material 
that is resistant to seepage, erosion, and piping and 
has favorable stability, shrink-swell potential, shear 
strength, and compaction characteristics. Large stones 
and organic matter in a soil downgrade the suitability 
of a soil for use in embankments, dikes, and levees. 

Drainage of soil is affected by such soil properties as 
permeability; texture; depth to bedrock, hardpan, or 
other layers that affect the rate of water movement; 
depth to the water table; slope; stability of ditchbanks ; 
susceptibility to flooding; salinity and alkalinity; and 
availability of outlets for drainage. 

Irrigation is affected by such features as slope, sus- 
ceptibility to flooding, hazards of water erosion and soil 
blowing, texture, presence of salts and alkali, depth of 
root zone, rate of water intake at the surface, perme- 
ability of the soil below the surface layer, available 
water capacity, need for drainage, and depth to the 
water table. 

Terraces and diversions are embankments or a com- 
bination of channels and ridges constructed across a 
slope to intercept runoff. They allow water to soak into 
the soil or flow slowly to an outlet. Features that affect 
suitability of a soil for terraces are uniformity and 
steepness of slope; depth to bedrock, hardpan, or other 
unfavorable material; large stones; permeability; ease 
of establishing vegetation; and resistance to water 
erosion, soil blowing, soil slipping, and piping. 

Grassed waterways are constructed to channel run- 
off to outlets at a nonerosive velocity. Features that 
affect the use of soils for waterways are slope, perme- 
ability, erodibility, wetness, and suitability for perm- 
anent vegetation. 


Soil Properties 


Extensive data about soil properties are summarized 
on the following pages. The two main sources of these 
data are the many thousands of soil borings made dur- 
ing the course of the survey and the laboratory analyses 
of selected soil samples from typical profiles. 

In making soil borings during field mapping, soil 
scientists can identify several important soil properties. 
They note the seasonal soil moisture condition or the 
presence of free water and its depth. For each horizon 
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in the profile, they note the thickness and color of the 
soil material; the texture, or amount of clay, silt, sand, 
and gravel or other coarse fragments; the structure, or 
the natural pattern of cracks and. pores in the undis- 
turbed soil; and the consistence of the soil material in 
place under the existing soil moisture conditions. They 
record the depth of plant roots, determine the pH or 
reaction of the soil, and identify any free carbonates. 

Samples of soil material are analyzed in the labora- 
tory to verify the field estimates of soil properties and 
to determine all major properties of key soils, especially 
properties that cannot be estimated accurately by field 
observation. Laboratory analyses are not conducted for 
all soil series in the survey area, but laboratory data 
for many soil series not tested are available from 
nearby survey areas. 

The available field and laboratory data are sum- 
marized in tables. The tables give the estimated range 
of engineering properties, the engineering classifica- 
tions, and the physical and chemical properties of each 
major horizon of each soil in the survey area. They 
also present data about pertinent soil and water fea- 
tures, engineering test data, and data obtained from 
physical and chemical laboratory analyses of soils. 


Engineering Properties 


Table.11 gives estimates of engineering properties 
and classifications for the major horizons of each soil 
in the survey area. 

Most soils have, within the upper 5 or 6 feet, horizons 
of contrasting properties. Table 11 gives information 
for each of these contrasting horizons in a typical 
profile. Depth to the upper and lower boundaries of 
each horizon is indicated. More information about the 
range in depth and about other properties in each 
horizon is given for each soil series in the section 
“Descriptions of the Soils.” 

Texture is described in table 11 in the standard terms 
used by the U.S. Department of Agriculture. These 
terms are defined according to percentages of sand, silt, 
and clay in soi] materia] that is less than 2 millimeters 
in diameter. ‘‘Loam,” for example, is soil material that 
is 7 to 27 percent clay, 28 to 50 percent silt, and less 
than 52 percent sand. If a soil contains gravel or other 
particles coarser than sand, an appropriate modifier 
is added, for example, “gravelly loam.” Other texture 
terms are defined in the Glossary. 

The two systems commonly used in classifying soils 
for engineering use are the Unified Soil Classification 
System (2) and the system adopted by the American 
Association of State Highway and Transportation 
Officials (AASHTO) (2). 

The Unified system classifies soils according to prop- 
erties that affect their use as construction material. 
Soils are classified according to grain-size distribution 
of the fraction less than 3 inches in diameter, plasticity 
index, liquid limit, and organic-matter content. Soils 
are grouped into 15 classes—eight classes of coarse- 
grained soils, identified as GW, GP, GM, GC, SW, SP, 
SM, and SC; six classes of fine-grained soils, identified 
as ML, CL, OL, MH, CH, and OH; and one class of 
highly organic soils, identified as Pt. Soils on the 
borderline between two classes have a dual classifica- 
tion symbol, for example, CL-ML. 
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SOIL SURVEY 


TABLE 10.— Water management 


[“Seepage” and some of the other terms that describe restrictive soil features are defined in the Glossary] 


Soil name and map 


Soil and site features that affect— 


Terraces and 


Irrigati 7 i 
rrigation diversions 


Drainage 


symbol Pond reservoir | Embankments, 
areas dikes, and levees 
Absher: AbA; AbC --| Favorable —--_- Low strength, 


Ag@ =8Jos sees ss Seepage, depth 
to rock. 
Arnegard: ArB -.---. Seepage ~------ 
Badland: * BaF Slope, depth to 
(Cabbart part). rock. 
(Bb and Badland 
part of BaF 
not rated.) 
Belfield: 
BeA, BeB, BfA, BEB, 
2BhA, 7 BhB. Favorable ~---- 
Rhoades part of 
BhA and BhB ______ Favorable ~-.-- 
Benz: 
BkC *BnC ~-------~-- Slope -----~---- 


Borolls: 
Bo -------~-------- Seepage —------ 
1 Bre: 
Borolls part ~_--_ Slope ---------- 
Orthents part ~--| Depth to rock, 
slope. 
Boxwell 
BtB ote Se Sees Seepage, depth 
to rock, 
BIG. woo esas Slope, seepage, 
depth to rock. 
Brandenburg: 
1 Bub: 
Brandenburg part —_} Seepage, depth 
to rock. 
Cabba part ----_-_- Slope, seepage, 


depth to rock. 


Peres slowly, 
poor outlets. 


Excess alkali, 
percs slowly, 


Excess alkali, 
percs slowly, 


compressible, 


hard to pack. slope. slope. 

Compressible, Not needed Rooting depth —-| Depth to rock, 
shrink-swell. rooting depth. 

Piping, Not needed Favorable —---- Piping ~.------ 
compressible, 
low strength. 

Low strength, Not needed Percs slowly, Complex slope, 
thin layer, slope. depth to rock, 
hard to pack. rooting depth. 

Compressible, Not needed Excess alkali, Percs slowly 
hard to pack, excess salt, erodes easily. 
shrink-swell. percs slowly. 

Low strength, Not needed Excess alkali, Percs slowly, 
compressible, excess salt, erodes easily, 
hard to pack. slow intake. rooting depth. 

Piping, Percs slowly, Excess alkali, Peres slowly, 
low strength, excess alkali, percs slowly, piping. 
hard to pack. slope. slope. 

Low strength, Excess alkali, Excess alkali, Peres slowly, 
compressible, peres slowly, percs slowly, poor outlets, 
hard to pack. slope. slope. 


Low strength ~~ 


Large stones ~~~ 


Thin layer, 
large stones. 


Wetness 


Not needed 


Not needed 


Wetness, 
excess salt. 


‘Slope, large 


stones. 


Wetness 


Piping, needed ____| Slope ----.---- Depth to rock, 
thin layer, piping. 
low strength. 

Piping, needed ~.--] Slope --------- Depth to rock, 

thin layer, piping. 
low strength. 

Thin layer —---- needed Droughty, Depth to rock, 
seepage, rooting depth, 
rooting depth. slope. 

Thin layer, needed ----| Slope --..----- Depth to rock, 

piping, slope, 


low strength. 


rooting depth. 


Grassed 
waterways 


Excess alkali, 
percs slowly, 
slope. 


Rooting depth. 


Favorable. 


Slope, 
rooting depth, 
erodes easily. 


Excess alkali, 
excess salt, 
percs slowly. 


Erodes easily, 
excess alkali, 
excess salt. 


Peres slowly, 
excess alkali, 
excess salt, 

Excess alkali, 


percs slowly, 
slope. 


Wetness, 


Slope. 


Slope. 


Rooting depth, 
erodes easily. 


Rooting depth, 
erodes easily. 
Droughty, 


rooting depth. 


Rooting depth, 
slope, 
droughty. 
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TABLE 10.—Water management—Continued 


‘Soil name and map 


symbol Pond reservoir 
areas 
Cabba: 
CaE, *CbE, *CeD, Slope, seepage, 
*CdD. depth to rock. 
Chama part of 
CcD and CdD ____|Slope —-_-______ 
(Badland part of 
CbE not 
rated.) 
Cabbart: CfC, CfD, Slope, depth to 
CfE, * CaF. rock. 
(Badland part of 
CgE not rated.) 
Chama: 
CmA, CmB, ' CoB, Slope _---_.--__ 


*CoC, > CoD, ? Cre. 


Cabba part of Co8 __| Slope, seepage, 

depth to rock. 

Cabba part of CoC __| Slope, seepage, 

depth to rock. 

Cabba part of CoD __| Slope, seepage, 

depth to rock. 

Cabbart part of 

Cre Geseeor cues u Slope, depth to 
rock, 
Chanta: CtA, CtB ___| Seepage _______ 
Cherry: CyC ----____ Favorable —~-_-- 
Chinook: CzB ~...___] Seepage ~~ -.-- 
Daglum: 

DaB, DaC, *DhB ~_-o Favorable ..-~- 
Dimmick: Dk ~___-__ Favorable ____. 
Ekalaka: 

*£dB, *EkB, 7EkC ____| Favorable —__.. 


Desart part of EdB __| Seepage 


Embankments, 
dikes, and levees 


Thin layer, 
piping, 
low strength. 


Low strength, 
piping, 
hard to pack. 


Low strength, 
thin layer, 
hard to pack. 


Low strength, 
piping, 
hard to pack. 


Thin layer, 
piping, 
low strength. 


Thin layer, 
iping, 
ow strength. 


Thin layer, 
piping, 
low strength. 


Low strength, 
thin layer, 
hard to pack. 


Hard to pack, 
seepage, 
thin layer. 


Compressible, 
shrink-swell, 
low strength. 


Piping, 
low strength. 


Low strength, 
compressible, 
shrink-swell, 


Compressible, 
hard to pack, 
low strength. 


Erodes easily, 
piping. 


Erodes easily, 
piping. 


Soil and site features that affect— 
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; dete Terraces and Grassed 
Drainage Irrigation diversions waterways 
Not needed —-._} Slope --_-._-__ Depth to rock, Rooting depth, 
slope, slope, 
rooting depth. droughty. 
Not needed -__-| Slope, erodes Slope, piping, Slope, 
easily. erodes easily. erodes easily, 
percs slowly. 
Not needed ____| Slope —--.------ Complex slope, Slope, 
depth to rock, rooting depth, 
rooting depth. erodes easily. 
Not needed —.--_} Slope, erodes Slope, piping, Slope, 
easily, erodes easily. erodes easily, 
percs slowly. 
Not needed ____| Slope --------_ Depth to rock, Rooting depth, 
slope, slope, 
rooting depth. droughty. 
Not needed —.-.| Rooting depth --] Depth to rock, Rooting depth, 
slope, slope, 
rooting depth. droughty. 
Not needed —___| Rooting depth, Depth to rock, Rooting depth, 
slope. slope, slope, 
rooting depth, droughty. 
Not needed ~.-_] Rooting depth, | Complex slope, Slope, 
slope. depth to rock, rooting depth, 
rooting depth. erodes easily. 
Not needed ----| Droughty, Rooting depth ~_| Droughty, 
seepage, ; rooting depth. 
rooting depth. 
Not needed -_-_-| Erodes easily, Erodes easily, Erodes easily, 


Cutbanks cave, 
slope. 


Not needed —___ 


Wetness, floods, 
poor outlets, 


Not needed —__- 


Not needed —.-- 


percs slowly, 
slow intake. 


Seepage, 
erodes easily, 
slope. 


Excess alkali, 
excess Salt, 
slow intake. 


Wetness, 
slow intake. 


Erodes easily, 
excess alkali, 
percs slowly. 


Erodes easily, 
excess alkali, 
percs slowly. 


percs slowly. 


Erodes easily, 
piping. 


Peres slowly, 
erodes easily, 
rooting depth. 


Peres slowly, 
wetness, 
poor outlets. 


Erodes easily, 
percs slowly, 
piping. 


Erodes easily, 
peres slowly, 
piping. 


percs slowly. 


Erodes easily. 


Erodes easily, 
excess alkali, 
excess salt, 


Not needed. 


Droughty, 
erodes easily, 
excess alkali. 


Erodes easily, 
excess alkali, 
peres slowly. 
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Soil name and map 


symbo Pond reservoir | Embankments pea + ge Terraces and 
areas dikes, and levees Drainage Irrigation diversions 
Farland: FaA, FaB --| Seepage ~------ Compressible, Not needed ____| Favorable ~-_-- Favorable ~~. 
hard to pack, 
shrink-swell. 
Flasher: *FbE, ‘FhD, | Depth to rock, Thin layer, Not needed .--| Complex slope, | Slop 
7 Fhe. slope. seepage, droughty, denth to rock, 
(Badland part of rooting depth. erodes easily. 
FbE not rated.) 
Fleak: 7+ FkE, ‘FID Slope, seepage, | Thin layer -.-_] Not needed ~-~_| Slope, Depth to rock, 
1 AE depth to rock. rooting depth, soil blowing. 
(Badland part of seepage. 
FkE not rated.) 
Fluvaquentic 
Haplaquolls: Fu —--| Favorable ----- Compressible, Poor outlets, Floods, 
low strength. floods. wetness. 
Glendive: GIA, GIB ..| Seepage ------- Piping, Frost action, Erodes easily, Erodes easily, 
low strength. floods. seepage. piping. 
Golva: GoC  -------- Seepage —~---.-- Low strength, Not needed .___| Favorable .____ Piping —~~-.-.. 
piping 
Papink wall 
Grail: GrA, GrB, GtA, | Favorable --~-- Compressible, Not needed ._--| Slow intake -_--] Piping ----_-_- 
GrB. low strength, 
piping. 
Grassna: / 
GwA, ?GxB ~-------- Seepage ------- Compressible, Not needed __--| Favorable ~-_-- Piping ~~... 
low strength, 
piping. 
Golva part of Gx8 _-| Seepage ~------ Low strength, Not needed ._--| Favorable -~-- Piping ~ .--.-- 
piping, 
shrink-swell. 
Hanly: HsA —~------- Seepage —~-_---- Seepage, Not needed _---| Droughty, Not needed —~--_ 
piping. floods, 
soil blowing. 
Harriet: *He ----.-- Favorable ~---- Compressible, Wetness, floods, | Slow intake, Peres slowly, 
low strength, perces slowly. excess alkali, rooting depth. 
excess salt, 
Havre: HeA -------- Seepage —..--- Low strength, Slope -.---.---- Slope, Favorable ~~... 
piping. aredas easily. 
Heil: *Hz: ; ; ; 
Heil part ~--------- Favorable —~--- Compressible, Wetness, floods, | Slow intake, Not needed —--- 
hard to pack, percs slowly. excess alkali. 
low strength. 
McKenzie part ~-.-- Favorable ~---- Compressible, Peres slowly, Floods, Not needed —---- 
shrink-swell, poor outlets, excess alkali, 
low strength. excess alkali. peres slowly. 
Korchea: ’ 
KeA * Kh soeeecse Seepage —~_.--~- Piping, Not needed —~---| Floods -~------- Piping ~~------ 
shrink-swell. 
Havre part of Kh __| Séepage --_--~.] Low strength, Slope ---------- Slope, Favorable ~---- 


piping. 


Soil and site features that affect— 


erodes easily. 


Grassed 
waterways 


Favorable, 


Erodes easily, 
slope. 


Erodes easily, 
rooting depth, 
soil blowing: 


Not rieeded __._| Not needed. 


Erodes easily. 


Favorable. 


Favorable. 


Favorable. 


Favorable. 


Not needed. 


Not needed. 


Favorable. 


Not needed. 


Not needed. 


Not needed. 


Favorable. 
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Soil name and map 


Embankments, 
dikes, and levees 


Piping, 
hard to pack, 
low strength. 


hard to pack, 
low strength. 


symbol Pond reservoir 
areas 
Kremlin 
KiB a eke sects Seepage _._--__ 
KrGr ieetaeer ces iss Slope, seepage --] Piping, 
Lawther: 
LaA, LaB, 7L¢ ~-----_ Favorable —-___ 


Rhoades part of Lc__| Favorable 


Lawther variant: 


kaa, Ld coe en kas Seepage --_---_ 
Lefor: *LeB, *LeC 
Lefor part ~----___ Seepage, depth 
to rock. 
Vebar part -------_ Seepage, depth 
to rock. 
Manning: MaA, 
MeB.. 225-2 se ee oe Seepage ~-..--. 
Moreau: MeA, MeB, 
MeG.o ic ee Favorable _____ 
Morton: 
MoA, MoB, McC, Favorable -__-_ 
*MpA, * MpB, 
>MpC, *MrB, 
*Mrc. 
Rhoades part: of 
MrB and MrC ____| Favorable —__.. 


Mott: MsA, MsB, MtA. | Seepage —-__-__ 
MtB. 
Parshall: PaB ~----_. Seepage _______ 
Patent: 
PeB, PeD, ’PsD -_____ Favorable ___~- 


Sham part of PsD ~_| Favorable 
(Gullied land part 


of PsD not 
rated.) 
Reeder: ReA, ReB, 
REC Sess. seas Seepage, depth 


to rock. 


Compressible, 
shrink-swell, 
low strength. 


Low strength, 


compressible, 
hard to pack, 


Shrink-swell, 
low strength. 


Low strength, 
piping. 


Piping 


Seepage ~-._-__ 


Compressible, 
shrink-swell, 
low strength. 


Compressible, 
shrink-swell, 
piping. 


Low strength, 
compressible, 
hard to pack. 


Seepage, 
piping. 


Seepage, 
piping. 


Piping, 
shrink-swell, 
frost action. 


Low stren gth, 
piping, 
shrink-swell. 


Compressible, 
shrink-swell. 


Soil and site features that affect—— 


Drainage Irrigation 


Erodes easily, 
slope, 


Peres slowly, 
slope. 


Percs slowly, Erodes easily, 


slope. slope. 

Not needed -_-_} Peres slowly, 
slow intake. 

Not needed —___| Excess alkali, 
excess salt, 
slow intake. 

Not needed ~_-_| Slow intake __~_ 

Not needed ____| Rooting depth ~- 

Not needed ._-_| Erodes easily, 
rooting depth. 

Not needed _.__| Droughty, 
fast intake, 
seepage. 

Not needed —_-.| Percs slowly, 
excess alkali, 
slow intake. 

Not needed ___-_] Percs slowly, 
rooting depth. 

Not needed -_--| Excess alkali, 
excess salt, 
slow intake. 

Not needed ~.--] Seepage ~-._--- 

Not needed ~_--| Favorable ~~~ 

Not needed ~---|] Slope --------- 

Not needed ___.} Percs slowly, 
excess alkali. 

Not needed __--| Rooting depth —_ 


Terraces and Grassed 
diversions waterways 
Erodes easily —_| Erodes easily, 


peres slowly. 


Erodes easily —_}| Erodes easily, 


Erodes easily, 
peres slowly. 


Percs slowly, 
erodes easily, 


rooting depth. 


Peres slowly ~~. 


Piping, 
erodes easily. 


Depth to rock —_ 


Erodes easily, 


rooting depth. 


Peres slowly, 
erodes easily. 


Piping, 


rooting depth. 


Peres slowly, 
erodes easily, 


rooting depth. 


Favorable 


Erodes easily, 
piping. 


Piping, slope —~-_ 


Erodes easily, 
piping, 
percs slowly. 


Depth to rock, 


rooting depth. 


percs slowly. 


Erodes easily, 
percs slowly. 


Erodes easily, 
excess alkali, 
excess salt. 


Percs slowly. 


Slope, 
erodes easily. 


Erodes easily, 
slope. 


Erodes easily, 
rooting depth. 


Erodes easily, 
excess alkali, 
percs slowly. 


Favorable. 


Erodes easily, 
excess alkali, 
excess salt. 

Favorable. 


Erodes easily. 


Slope. 


Excess alkali, 
percs slowly. 


Rooting depth. 
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Soil name and map 
symbol 


Regent: 
RgA. RgB, * RhA, 
*RhC 


Rhame: 
1RkB, 7 RkC, 7RMC, 
*RmD. 


Fleak part of RmC 


SOIL SURVEY 


TABLE 10.—Water management—Continued 


Soil and site features that affect— 


Pond reservoir 
areas 


Seepage, depth 
to rock. 


Embankments, 
dikes, and levees 


Low strength, 
compressible, 
shrink-swell. 


Low strength, 
compressible, 
hard to pack. 


Low strength, 
compressible, 
shrink-swell. 


Seepage, 
piping. 


Piping, 
low strength. 


Seepage, slope --| Piping, 


and RmD ~_-..---- Slope, seepage, 
depth to rock. 
Rhoades: 
1RsA, 7 RsC, 7 RxB --_-] Favorable ~---- 
Belfield part of 
RsA and RsC --~-~- Favorable -__-~ 
Savage: 
SgA, SgB, 7ShA ---— Favorable ~----~ 
Rhoades part of 
SHA. aks teres Favorable ~---- 
Searing: 
S1B, 'SmB ---- 8 Depth to rock, 
seepage. 


Sen: 
SnA, SnB, SnC, ? SoB, 
SoC, *SrD. 


Golva part of SoB 
and SoC 


low strength. 


Thin layer ~--- 


Low strength, 
shrink-swell, 
hard to pack. 


Compressible, 
hard to pack, 
shrink-swell. 


Low strength, 
shrink-swell, 
hard to pack. 


Low strength, 
compressible, 
hard to pack. 


Shrink-swell, 
low strength, 
thin layer. 


Seepage, slope __| Thin layer, 


Seepage, depth 
to rock. 


seepage. 


Low strength, 
piping, 
shrink-swell. 


Low strength, 
piping, 
shrink-swell. 


Terraces and 


Drainage Irrigation diversions 
Not needed ~._.| Rooting se a Peres slowly, 
slow intake, rooting depth, 
erodes easily. erodes easily. 
Not needed -_-.| Excess alkali, Percs slowly, 
excess salt, erodes easily, 
slow intake. rooting depth. 
Not needed ..__| Rooting depth, Peres slowly, 
slow intake, rooting depth, 
erodes easily. erodes easily. 
Not needed -_--| Erodes easily, Erodes easily, 


Cutbanks cave, 
slope. 


Cutbanks cave, 
slope. 


Not needed —--~ 


Not needed ---- 


Not needed —--- 


Peres slowly, 
slope. 


Not needed 


Not needed 


Not needed 


Not needed 


Not needed 


rooting depth. 


Seepage, erodes 
easily, slope. 


Seepage, erodes 
easily, slope. 


Slope, rooting 
depth, seepage. 


Excess alkali, 
excess salt, 
slow intake. 


Excess alkali, 
excess salt, 
peres slowly. 


Peres slowly, 
slow intake, 
slope. 


Excess alkali, 
excess salt, 
slow intake. 


Droughty, 
rooting depth. 


Droughty, 
rooting depth. 


piping. 


Erodes easily, 
piping. 


Erodes easily, 
piping. 


Depth to rock, 
soil blowing. 


Percs slowly, 
erodes easily, 
rooting depth. 


Percs slowly, 
erodes easily. 


Peres slowly .-- 


Peres slowly, 
erodes easily, 
rooting depth. 


Depth to rock, 
rooting depth. 


Slope, 
rooting depth. 


Rooting depth —-_| Depth to rock, 


Favorable 


rooting depth. 


Grassed 
waterways 


Erodes easily, 
percs slowly, 
rooting depth. 


Erodes easily, 
excess alkali, 
excess salt. 


Erodes easily, 
peres slowly, 
rooting depth. 


Erodes easily, 
rooting depth. 


Erodes easily. 


Erodes easily. 


Erodes easily, 
rooting depth, 
soil blowing. 


Erodes easily, 
excess alkali, 
excess salt. 


Excess alkali, 
excess salt, 
percs slowly. 


Percs slowly. 
Erodes easily, 


excess alkali, 
excess salt. 


Droughty, 
rooting depth. 


Rooting depth, 


slope. 


Rooting depth. 


Favorable. 
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Soil name and map 


symbol Embankments, 


dikes, and levees 


Pond reservoir 
areas 


Amor part of SrD __| Seepage, depth | Compressible, 
to rock. shrink-swell. 
Sham: ‘*SsC — 0 - Favorable ~__~~ Low strength; 
piping, 
shrink-swell. 
Shambo: StA, StB --___| Seepage ~______ Piping, seepage, 
: shrink-swell. 
Stady: 
SyA, SyB, *$zC ~----_ Seepage —______ Seepage, 
piping. 
Manning part of 
S7@) we seecsasoak, Seepage ___---_ Seepage ~.--___ 
Tally: TaA, TaB —----- Seepage ____--- Piping -------- 
Telfer: *TeB, *TeC: 
Telfer part ~-----__ Seepage —__--_- Seepage, piping, 


erodes easily. 


Lihen part -----_-- Seepage, slope __| Seepage, 
unstable fill, 
piping. 

ie nas 
VEC, * VD, * VrB, Seepage, depth | Piping -------- 
tVrc, to rock. ¥ 

Flasher part of 

VC and VfD ~_---_ Depth to rock, Thin layer, 
slope. seepage. 

Tally part of VrB ___] Seepage ~_.____ Piping ------~- 


eee Depth to rock --} Thin layer, 
shrink-swell, 
low strength. 

Yetull: 


YeE Seepage, slope .. Seepage, 


piping. 


Zeona: ZfC Erodes easily, 


piping, 
seepage, 


Soil and site features that affect— 


Drainage 


Not needed ~--_- 


Not needed —--- 


Not needed —-~_ 


Not needed __-_ 


Not needed -_-_ 


Slope, 
frost action, 
cutbanks cave. 


Not needed —_-- 


Not needed ____ 


Not needed —_~. 


Not needed __-- 


Slope, 
frost action, 
cutbanks cave. 


Slope, 
frost action, 
cutbanks cave. 


Not needed 


Not needed 


Not needed 


Not needed 


Irrigation 


Rooting depth —_ 


Percs slowly, 
excess alkali, 


Favorable 


Rooting depth __ 


Droughty, 
fast intake, 
seepage. 


Slope, seepage, 
erodes easily. 


Droughty, 
complex slope, 
soil blowing. 


Seepage, 
droughty, 
erodes easily. 


Erodes easily, 
rooting depth. 


Complex slope, 
droughty, 
rooting depth. 


Slope, seepage, 
erodes easily. 


Slope, seepage, 
erodes easily. 


Droughty, 
seepage. 


Peres slowly, 
slow intake, 
rooting depth. 


Slope, fast 
intake, 
seepage. 


--.-| Fast intake, 


droughty, 
soil blowing. 


Terraces and Grassed 
diversions waterways 
Depth to rock, Rooting depth. 
rooting depth. 
Erodes easily, Excess alkali, 
‘piping, percs slowly. 
peres slowly. 
Not needed —.._] Not needed. 
Rooting depth —-| Not needed. 


Erodes easily, 
rooting depth. 


Erodes easily —_ 


Too sandy, | 
erodes easily, 
slope. 


Too sandy, 
erodes easily, 
slope. 


Depth to rock —_ 


Slope, 
depth to rock, 
erodes easily. 


Erodes easily —- 


Erodes easily -- 


Not needed —_-- 


Depth to rock, 
erodes easily, 
rooting depth. 


Erodes easily, 
slope, 
too sandy. 


Too sandy, 
soil blowing, 
piping. 


Erodes easily, 
rooting depth. 


Erodes easily. 


Droughty, 
erodes easily. 


Erodes easily, 
slope, 
droughty. 


Erodes easily, 
slope. 


Erodes easily, 
slope. 


Erodes easily. 


Erodes easily, 


Droughty, 
erodes easily. 


Droughty, 
erodes easily, 
percs slowly. 


| Droughty, 


erodes easily, 
slope. 


Slope, 
erodes easily, 
droughty. 


‘This mapping unit is made up of two or more dominant kinds of soil. See the description of the mapping unit for the com- 


position and behavior characteristics of the mapping unit. 
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TABLE 11.—Hngineering properties 


[The symbol < means less than and > means more than. Absence of an 


Classification 


Soil name and map symbol Depth USDA texture 
Unified AASHTO 
In 
Absher: AbA, AbC ~-~~~----- 0-5 | Loam __~--___------_-_--------~--..---- ML, CL 
5-41 | Silty clay, clay, silty clay loam ~.-------- CL, CH 
41-60'| Weathered bedrock. 
Amor: AgA, AgB, AgC ------- 0=82 | Loam: _---2s5255- 2 a sao eob-Seec sees ML, CL 
32-60 Watnered bedrock, 
Arnegard: ArB _------------- 0-16 | Loam _-_-.------_-----~-_-------------- ML 
16-40 | Loam, silt loam, silty clay loam ~-----____ ML, CL 
40-60 | Fine sandy loam, loamy fine sand --_-----| SM, ML 
Badland : 
1 BaF (Cabbart part) __--____ 0-10 | Silt loam ~------_--------_---~--------- CL, ML 
(Badland part of BaF too 10-40 | Weathered bedrock. 


variable to be 
estimated.) 


Bb. (Properties too variable 
to be estimated.) 


Belfield: 
BeA,-.Bep wetisbo a ee oe 0-8 | Silt loam ~-~~------~------ ML, CL 
8-25 | Silty clay, silty clay loam CH 
25-60 | Silty clay loam ~--__--_---------- CH, CL 
BFA, BEBP coe ae oe et 0-12 | Silty clay loam ~----------------------- CL, CH 
12-25 | Silty clay, silty clay loam CH 
25-60 | Silty clay loam ~--.--_------------.----- CH, CL 
1 BhA, * BhB: 
Belfield part ------------- 0-12 | Silty clay loam ~--_------..------~----- CL, CH 
12-25 | Silty clay, silty clay loam ~---_-.-------- CH 
25-60 | Silty clay, silty clay loam, clay loam __-_-- CH, CL 
Rhoades part ~--.-------- 0-8 | Silty clay loam ~----_-------~---------- CL 
8-18 | Clay loam, silty clay, clay, silty clay loam__| CL, CH 
18-53 | Silty clay, clay loam, loam ~-_---.------- CL, CH 
538-60 | Weathered bedrock. 
Benz: 
BkC =u aon ot eet ene 0-12 | Silt loam ~------_---------------------- ML A-4 
12-60 | Stratified fine sandy loam to clay loam ~-.-} CL-ML, CL A-4, A-6 
*BnC: 
Benz part ~--.----------- 0-12 | Clay loam ~-------------------_-------- cL A-6, A-7 
12-60 | Stratified fine sandy loam to clay loam ----| CL-ML, CL A-4, A-6 
Absher part ~------------ 0-5 Clay loani 20532. 25- )2se5-s esses CL, ML A-4, A-6, A-7 
5-41 | Silty clay, clay, silty clay loam ~-------- CL, CH A-6, A-7 


41-60 | Weathered bedrock. 


Borolls: Bo, 7 BrE. 
(Properties too variable 
to be estimated.) 


Boxwell: 8+B, BIC -.--------- 0-6 TOA sass Ee obs ee sak oe A-4, A-6 
6-26 | Silty clay loam, clay loam, loam La A-6, A-4, A-7 
26-37 | Silt loam __-----_-----------------.--.. A-4 


87-60 | Weathered bedrock. 


Brandenburg: * Bue: 


Brandenburg part ~--------- 0-10 | Channery loam ~.-------..-------~.---- ae CL, 
10-80 | Weathered bedrock. 
Cabba part -.----.--------- 0-9: | Leam-as2-s.50---2- 2 est sess CL, ML 
S217 | Bilt loart .. 5 .J ene nen el eee ML, CL 


17-50 | Weathered bedrock. 
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and classifications 
entry indicates that data were not estimated. NP means nonplastic]} 


Percentage passing sieve number— 


ae Liquid limit | Plasticity index 
4 10 40 200 
Pct 

100 100 85-95 60-75 25-40 5-25 
100 100 90-100 85-95 35-55 20-35 
100 100 90-100 65-85 20-40 5-20 
100 100 ‘85-100 60-90 20-40 5-10 
100 100 85-100 60-95 20-45 5-30 

100 100 60-80 20-45 10-30 NP5 
100 100 90-100 70-90 20-40 5-25 
100 100 80-100 70-90 20-40 5-25 
100 100 95-100 85-95 50-70 25-50 
100 100 90-100 75-95 40-65 20-50 
100 100 90-100 75-95 40-60 20-40 
100 100 95-100 85-95 50-70 25-50 
100 100 90-100 75-95 40-65 20-50 
100 100 90-100 75-95 40-60 20-40 
100 100 95-100 85-95 50-70 25-50 
100 100 90-100 75-95 40-65 20-50 
100 100 85-100 85-95 30-45 10-25 
100 100 90-100 80-95 40-75 20-45 
100 100 85-100 75-95 35-70 20-45 
100 100 85-100 60-90 10-40 NP-10 
100 100 80-95 65-80 25-40 5-20 
100 100 90-100 70-95 25-45 10-25 
100 100 80-95 65-80 25-40 5-20 
100 100 85-95 60-85 25-45 5-30 
100 100 90-100 - 85-95 35-55 20-35 
100 100 90-100 70-90 15-35 5-20 
100 100 90-95 70-85 25-35 5-25 

100 100 85-95 70-80 15-25 NP-7 
60-100 40-80 35-75 30-65 20-35 5-15 
100 100 95-100 60-75 20-40 5-25 
100 100 90-100 80-90 20-35 5-20 
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TABLE 11.—Engineering properties 


Classification 
Soil name and map symbol Depth USDA texture 
Unified AASHTO 
In 
Cabba: 

Gab; * GbE ate oe 0-9 Loalitecseace ses soe beetle sled CL, ML A-4, A-6 
(Badland part of CbE too 9-17.) Siltloam 222.5. Se ee ML, CL A-4, A-6 
variable to be estimated.) 17-50 | Weathered bedrock. . 

1CeD: 

Cabba part ~------------- 0-9 Loam 2 2e- once ee So es CL, ML A-4, A-6 
; 9-17 ||\'Siltloam i225 en cet eee ML, CL A-4, A-6 

17-50 | Weathered bedrock. 
Chama part ------~------- 0-4 Silt loans. 262 22.4 k ns os ee estan ML, CL A-4, A-6 
4-34 | Silt loam, loam ~-----..--------.------- ML, CL A-4, A-6 

84-50 | Weathered bedrock. 

*CdD: 

Cabba part ----.--------- 0-9 | Stony loam - A-4, A-6 
9-17 | Silt loam ~----------------------------- A-4, A-6 
17-50 | Weathered bedrock. 
Chama part ------------- 0-4 | Stony loam ~---~----------------- A-4, A-6 
4-34 | Silt loam, loam A-4, A-6 
84-50 | Weathered bedrock. 
Cabbart: CfC, CfD, CfE, * CgE_- 0-10 | Silt loam __-----_----------------------| CL, CL-ML A-4 
(Badland part of CgE too 10-40 | Weathered bedrock. 
variable to be estimated.) 
Chama: 

CmA, CmB, 7CoB, 7 CoC, 0-4 Silt loam 2-2-2222 3-2-- sree eesuesees ML, CL A-4, A-6 

1CoD, 7 CrC. 4-34 | Silt loam, loam Sinan Tinta ton ee oer ML, CL A-4, A-6 
34-50 | Weathered bedrock. 
Cabba part of CoB, CoC, 0-9 Silt loan 22258 = 20 08 Be eee CL, ML A-4, A-6 
and CoD. 9-17 | Silt loam _----_-_.--_------------------ CL, ML A-4, A-6 
17-50 | Weathered bedrock. 
Cabbart part of CrC ~------- 0-10 | Silt loam ~.-----_----------------~------ CL, CL-ML A-4 
10-40 | Weathered bedrock. 
Chanta: CtA, CtB --------..- 0-26.) Thoam 222 eee ees eee ML, CL A-4, A-6 
26-60 | Sand and gravel -------------.--------- GM, SM A-1, A-2 
Cherry: CyC ~-----~-------- 0-42 | Silty clay loam ~..-_---------..-------- CL A-6, A-7 
42-60 | Silty clay --------------~------.------- CL, CH —7 
Chinook: CzB --------------- 0-39 | Fine sandy loam __---_---.--~~--------- SM 4 
39-60 | Loamy fine sand ~-----..-------~------- SM A-4, A-2 
Daglum: 
Da8,,. DaG a2eeeoso ee 0-11 | Fine sandy loam ~-----~.--------------- SM, ML A-4 
11-60 | Silty clay --------_-------------------- CL, CH A-7 
7 DhB: 
Daglum part ~.---------- 0-11 | Silty clay loam A-6, A-7 
11-60 | Silty clay ------..--------------------- A-7 
Rhoades part ------------ 0-8 Silty clay loam ~----------------_------ CL ’ A-6, A-7 
8-18 | Clay loam, silty clay, clay, silty clay loam__ cn CH A-7 
18-53 | Silty clay, clay loam, loam ~------------- L, CH A-6, A-7 
53-60 | Weathered bedrock. 
Dimmick: Dk ~--~----------- 0-60 | Silty clay --..-.----------------------- CH A-7 
Ekalaka 

TEdB: 

Ekalaka part ~----------- 0-11 | Fine sandy loam —---------~.----.------ SM, ML A-4 
11-35 | Fine sandy loam, loamy fine sand ~----_~ SM A-2, A-4 
35-60 | Fine sandy loam; loamy fine sand ~-..~--- SM A-2, A-4 
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and. classifications—Continued 


Percentage passing sieve number— 


eee. Liquid limit | Plasticity index 
4 10 40 200 
Pet Pet 
0 100 100 95-100 60-75 20-40 5-25 
0-5 100 100 90-100 80-90 20-85 5-20 
0 100 100 95-100 60-75 20-40 5-25 
0-5 100 100 90-100 80-90 20-85 5-20 
0 100 100 90-100 70-90 20-35 5-20 
0 100 100 90~100 80-90 20-85 5-20 
0-25 95-100 85-100 75-90 60-75 20-40 B-25 
0-5 100 100 80-90 20~35 5-20 
0-25 95-100 95-100 85-95 60-75 20-85 5-15 
0 100 100 90-100 80-90 20-85 5-15 
0 100 100 80-100 70-90 20-85 5-20 
0 100 100 90-100 70-90 20-35 5-20 
0 100 100 90-100 80-90 20-85 B-25 
0 100 100 95-100 70-90 20-40 5-20 
0-5 100 100 90-100 80-90 20-35 5-20 
0 100 100 80-100 70-90 20-85 5-20 
0 100 100 85-95 60~75 25-40 5-25 
5-20 80-95 75-90 30-55 10-80 10-20 NP-5 
0 100 100 90-100 85-95 30-50 15-80 
0 100 100 90-100 90-95 30-50 15-40 
0 100 100 70-85 35-50 15-80 NP-5 
0 100 100 60-80 iS a Esaeenene nee NP 
0 100 100 75-90 45-65 20-35 5-10 
0 100 100 90-100 85-95 40-75 20-45 
0 100 100 90-100 70-85 30-45 15-25 
0 100 100 90-100 85-95 40-75 20~45 
0 100 100 95-100 85-95 30-45 10-25 
0 100 100 90-100 80-95 40-75 20-45 
0 100 100 85-100 75-95 35-70 20-45 
0 100 100 90-100 90-95 50-70 25-45 
0 100 100 70-85 40-55 20-85 NP-10 
0 100 100 70-85 20-45 20-85 NP-10 
0 100 100 10-85 20-45 20-35 NP-10 
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SOIL SURVEY 


Soil name and map symbol 


Desart part ------------- 


VEKB, MERC: 2p eenceen eee 
Farland: FaA, FaB ---------- 
Flasher: 


1FbE (Badland part too 
variable to be estimated.) 


1FhD, * FhE ---~------------- 


Fleak: 
VEE: 22205 -sbeteseoe ees s > 
(Badland part too variable 
to be estimated.) 


VRID), RIE. oo weean se et Ae 


Fluvaquentic Haplaquolls: 
Fu. (Properties too variable 
to be estimated.) 


Glendive: GIA, GIB ~---.----- 


GtA, GtB ------------------- 


Grassna: 
GwA,. 7 GxB ntl ee 


Golva part of GxB -------_-- 


Hanly: 


Harriet: 


TABLE 11.—Engineering properties 


Classification 
Depth USDA texture 
Unified AASHTO 
In 
0-24 | Fine sandy loam —~~----..~--------------- SM, SM-SC A-4 
24-47 | Fine sandy loam ~---------------------- SM, ML, SM-SC, | A-4 
' CL-ML 
47-60 | Loam ____----------~------------------ ML, CL A-4, A-6 
0-11 | Fine sandy loam, sandy loam, loamy SM A-2, A-4 
fine sand. 
11-60 | Fine sandy loam, loamy fine sand, SM A-2, A-4 
fine sand. 
0-8 | Silt loam —.---------------------- CL, CL-ML A-4, A-6 
8-21 | Silty clay loam, clay loam CL, CH A-7 
21-40 | Silt loam ___.----_--.-----_-------.---- CL A-6 
40-60 | Stratified silt loam to silty clay loam __-.| CL, ML, CH A-4, A-6, A-7 
0-5 | Sandy loam ~-..------------~-~-~------- SM A-2, A-4 
5-15 | Loamy sand, fine sand ._-__---_---------- SM A-2 
15-60 | Weathered bedrock. 
0-5 | Loamy fine sand, sandy loam, fine SM A-2, A-4 
sandy loam. 
5-15 | Loamy sand, loamy fine sand, fine sand _._.| SM A-2 
15-60 | Weathered bedrock. 
0-4 | Loamy fine sand ~---------------------- SM A-4, A-2 
4-19 | Loamy fine sand _____.---------~.------ SM A-2, A-4 
19-60 | Weathered bedrock. 
0-4 | Loamy fine sand, sandy loam, fine SM A~4, A-2 
sandy loam. 
4-19 | Loamy fine sand ____~----------------- SM A-2, A~4 
19-60 | Weathered bedrock. 
0-12 | Fine sandy loam ~_--------------------- ML, CL-ML A-4 
12-60 | Stratified fine sandy loam to loamy SM A-4, A-2 
fine sand. 
0-5 Silt loam ~------ ML, CL A-4, A-6 
5-60 | Silt loam ~-------_----.---------------- ML, CL A-4, A-6 
0-12 | Silt loam ~-_.-_-____------. ML, CL A-4, A-6, A-7 
12-27 | Silty clay ---------------- CL, CH A-7 
27-60 | Silty clay loam cL A-6, A-7 
0-12 | Silty clay loam __---------------------- CL A-6, A-T 
12-27 | Silty clay ---_-----____--------.------- CL, CH A-7 
27-60 | Silty clay loam ~---.~------------------ CL A-6, A-7 
0-60 | Silt loam __-----.------------~--~------ ML, CL A-4, A-6 
0-60 | Silt loam __---------------------------- ML, CL A-4, A-6 
0-5 Loamy sand, loamy fine sand, sandy loam__ A-2, A-4 
5-60 | Stratified fine sandy loam to loamy sand__| SM, SP-SM A-4, A-2, A-3 
0-4 | Very fine sandy loam, silt loam, loam ~--.| ML, CL A-4, A-6 
4-19 | Clay loam, silty clay ----------------~--- CL, CH A-17, A-6 
19-60 | Silty clay loam, silty clay -----_-.------- CL, CH A-7 


and classifications—Continued 


SLOPE COUNTY, NORTH DAKOTA 


Percentage passing sieve number— 


Fragments 
> 3 inches 
10 
Pct 
0 100 100 
0 100 100 
0 100 100 
0 100 100 
0 100 100 
0 100 100 
0 100 100 
0 100 100 
0 100 100 
0-5 100 95-100 
0-5 100 95-100 
0-5 100 95-100 
0-5 100 95-100 
0-5 95-100 95-100 
0-5 95-100 95-100 
0-5 95-100 95-100 
0-5 95-100 95-100 
0 100 100 
0 95-100 75-100 
0 100 100 
0 100 100 
0 100 100 
0 100 100 
0 100 100 
0 100 100 
0 100 100 
0 100 100 
0 100 100 
0 100 100 
0 100 100 
0 100 100 
0 100 100 
0 100 100 
0 100 100 


40 


60-85 
70-90 


85-95 
70-85 
50-75 
85-100 
90-100 


85-100 
75-100 


60-70 
50-75 
50-80 
50-80 


60-80 
65-85 
55-85 
65-85 


80-90 
60-80 


90-100 
90-100 


90-100 
95-100 
95-100 


95-100 
95-100 
85-100 
90-100 
90-100 


55-80 
50-85 


85-100 
90-100 
90-100 


200 


Liquid limit 


Pct 


135 


Plasticity index 


NP-10 
NP-10 


5-15 
NP-10 
NP-10 

5-25 

15-35 


10-30 
5-40 


NP 
NP 


NP 


NP 


NP 
NP 


NP 
NP 
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Soil name and map symbol 


Heil: * Hz: 


7Kh: 
Korchea part 


Havre part -------------- 


Kremlin: KrB, KrC 


Lawther: 
LaA, LaB, *Le 


Rhoades part of te ~-----_ 


Lawther variant: (dA, LdC _. 


Vebar part 


eC: 
Lefor part 


Moreau: MeA, MeB, MeC —..--- 


Morton: 
MoA, MoB, MoC, 1 MrB, 7 MrC ~~ 


SOIL SURVEY 


Depth USDA texture 
In 

0-6 Loam, silt loam, silty clay loam ~----_~--- 

6-60 | Loam, fine sandy loam, silt loam -----.-- 

0-8 | Silty clay ------.-------~-------------- 

8-60 | Silty clay --------------.--------~----- 

0-60 | Clay ---------_..--------------------+- 

0-6 hoa 2223 so eo 

6-60 | Stratified loamy fine sand to silty clay 

loam. 

0-6 Loam, silt loam ~_..---------.~---------- 

6-60 | Stratified fine sandy loam to silt loam ~___ 

0-6 Loam, silt loam ~_--..-~----~----------- 

6-60 | Loam, fine sandy loam, silt loam ~--__-~-- 

0=50: | oat 2-23 eos oe Se 
50-60 | Sandy clay loam ~--.------------------- 

0-60 | Silty clay -.--------_----~.__---------- 

0-3 Silty ‘clay: ssoseeicecccl seen a Ste ence 

8-18 | Clay loam, silty clay, clay, silty clay loam-- 
18-53 | Silty clay, clay loam, loam ~.------------ 
53-60 | Weathered bedrock. 

0-26 Wo pacece ee soolss shee eee le 
26-36 | Sandy clay loam —_____.----------------- 
36-60 | Loamy coarse sand, loamy sand, coarse 

sand, 

0-12 | Fine sandy loam ~------------.--------- 
12-34 | Loam, clay loam .-----------------~----_- 
84-60 | Weathered bedrock. 

0-36 | Fine sandy loam ~--.------------------- 
86-60 | Weathered bedrock. 

0-12 | Fine sandy loam ~--------_------------ 
12-34 | Loam, clay loam .---------.-----------.- 
34-60 | Weathered bedrock. 

_ 0-86 | Fine sandy loam ____-.------..--------- 
86-60 | Weathered bedrock. 

0-5 Fine sandy loam ~~--------~-- 

56-33 | Fine sandy loam, loam = 
83-60 | Sand and gravel ---------.------~------ 

0-6 Silty@lay i 22.c2ce0 26 Se 

6=29' | “Silty: clay. -s222255..5) 22 tells -sco- eee 
29-60 | Weathered bedrock. 

0-8 Siltloditn 22-522 so ae oa ence, 

8-24 | Silty clay loam -~-------------------~-- 
24-86 | Silty clay loam ~_-_-----.-~-----.-----_ 


36-60 


Weathered bedrock. 


TABLE 11.—Engineering properties 


Classification 


Unified 


AASHTO 


ML, CL 
ML 


CH 
CH 


CH 


CL, CL-ML 
SM, ML, CL, CH 


A-4, A-6 
A-4, A-6, A-7 


CL, CL-ML A-4, A-6 
SM, ML, CL A-4, A-6 
ML, CL-ML A-4, A-6 
ML A-4 
CL-ML, CL A-4, A-6 
CL, SC A-6 

CL, CH A-7 

CL, CH 

CL, CH 

CL; CH 

CH 

CL, SC 

SM 

SM, ML 

ML, CL 

SM, ML 

SM, ML A-4 

ML, CL A-6, A-4 
SM, ML A-4, A-2 


A~2, A-4 
A-2, A-4, A-6 
A-1, A-2 


A-T 
A-7 


ML, CL A-4, A-6 
CL A-6, A-7 
CL A-6, A-7 


and classifications—Continued 


Fragments 
> 8 inches 


Pet 


oc 
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ooo oo 


eco 
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Percentage passing sieve number— 


137 


95-100 
25-75 


100 
100 


100 
100 
100 


10 


100 
100 


40 


80-100 
80-95 


90-100 
90-100 
90-100 


75-95 
70-100 


85-95 
70-100 


80-95 
80-95 


85-95 
80-90 


95-100 


90-100 
90-100 
85-100 


90-100 
65-75 
50-75 


70-85 
85-100 


10-85 


70-85 
80-90 


60-85 


70-85 
60-95 
10-40 


90-100 
90-100 


90-100 
95-100 
95-100 


Liquid limit Plasticity index 
200 
Pct 

60-95 20-40 5~20 
60-75 15-25 5-15 
75-95 50-70 25-45 
75-95 50-70 25-45 
75-95 50-75 25-50 
50-70 15-30 5-15 
40-95 20-60 NP-35 
60-85 15-30 5-15 
40-95 20-60 NP-25 
60-85 20-30 5-15 
60-75 15-25 NP-5 
60-75 20-35 5-15 
85-55 20~85 5-15 
90-95 40-70 25-45 
90-95 40-75 20-45 
80-95 40-75 20-45 
15-95 35-70 20-45 
85-100 50-75 25-50 
45-55 25-40 10-25 
10=80. ‘|22-<2se-20 coe NP 
40-55 10-25 NP-5 
60-80 20-40 5-25 
40-55 |__--__-__________ NP 
40-55 10-25 NP-5 
35-55 20-40 5-25 
80-55 |. NP 
40-50. Jews et NP 
80-70 <85 NP-15 

Ba25. [isctcoke Se NP 
75-95 50-75 25-50 
75-95 50-75 25-50 
70-90 20-40 5-25 - 
85-95 25-50 10-80 
85-95 25-50 10-30 
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Soil name and map symbol 


Rhoades part of Mr8 
and Mrc. 


1MpA, 7MpB, *MpC —----—--- 


MtA, MtB ------------------ 


Parshall: PaB ----~.--------- 


Patent: 
PeB, PeD, *PsD ~------------- 


Sham part of PsD --..--_--- 
(Gullied land part of PsD 
too variable to be 
estimated.) 


Reeder: ReA, ReB, ReC ~-----_ 


Regent: 
RgA, RgB, 7RhA ------------- 


Rhoades part of RhA 
and: (Rh@. -=s252222270—-+ 


Rhame: 
T RKB, TRkC, 7 RmC, 7RMD __~-- 


Chinook part of RkB 
and RkC. 


Fleak part of RmC 
and RmD. 


Rhoades: 
TRsA, *RsC, 7 RxB -----------. 


Belfield part of RsA ~------- 


SOIL SURVEY 


TABLE 11.—Engineering properties 


Unified 


Depth USDA texture 
In 
0-3 Sil€ loan: 2 eee o oe et CL 
8-18 | Clay loam, silty clay, clay, silty clay loam__| CL, CH 
18-53 | Silty clay, clay loam, loam _.____-___----- CL, CH 
58-60 | Weathered bedrock. 
0-8 Silty clay loam ~----.------------------ CL 
8-24 | Silty clay loam ~-_---.----------.------ CL 
24-36 | Silty clay loam ~----~--..-~..---------- cL 
86-60 | Weathered bedrock. 
0-46 | Sandy loam, fine sandy loam ~_------.--- SM, ML 
46-60 | Loamy coarse sand, coarse sand --------- SM 
0-46 | Loam, fine sandy loam ~------------_---- SM, ML 
46-60 | Loamy coarse sand, coarse sand ..-----__- SM 
0-8 | Fine sandy loam ~-----------.-----~---- SM, ML 
8-60 | Fine sandy loam, sandy loam, loamy SM, ML 
fine sand. 
0-4 hoamiwoscveos he esheets ML, CL 
4-60:-\)) Loam o25-- 22 oes ene secee eee ML 
056. || Team io2si oe ee ee ee 
6-60 | Stratified fine sandy loam, silty clay loam__| ML, SM, CL 
0-8 Loam) ooo ossel Nn ooo ee ee ML 
8-38 | Clay loam, loam __------~--------------- ML, CL 
88-60 | Weathered bedrock. 
0-36 | Silty clay loam, silty clay --------~------ CL, CH 
86-60 | Weathered bedrock. 
0-36 | Silty elay loam ~_----.----.--~---~----- CL, CH 
86-60 | Weathered bedrock. 
0-8 | Silty clay loam -_-------___----~---~---- CL, CH 
8-18 | Clay loam, silty clay loam, clay, silty clay--| CL, CH 
18-58 | Silty clay, clay loam, loam ~-~----------- CL, CH 
538-60 | Weathered bedrock. 
0-5 | Fine sandy loam —--.--.---------~----~--- SM, ML 
5-29 | Fine sandy loam —_~-__----------------- SM, ML 
29-85 | Fine sandy loam ~.---_-----~---~--~----- SM, ML 
85-60 | Weathered bedrock. 
0-89 | Fine sandy loam ~--._----------~------- SM 
39-60 | Loamy fine sand ~-------------~---~----- SM 
0-4 Fine sandy loam —~----_------~.-------~- SM 
4-19 | Loamy fine sand ~---..----------------- SM 
19-60 | Weathered bedrock. 
0-3 oat 2 + a eee res ML, CL 
3-18 | Clay loam, silty clay, clay, silty clay loam__| CL, CH 
18-53 | Silty clay, clay loam, loam —..--__-------- L, CH 
53-60 | Weathered bedrock. 
0-12 | Silt loam -------------~---_------------ ML, CL 
12-25 | Silty clay, silty clay loam ~_------..----- CH 
25-60 | Silty clay, silty clay loam, clay loam ~.--- CH, CL 


Classification 


AASHTO 


A-4, A-6 
A-4, A-6 


A-4 


A-4, A-2 
A-T, A-6 


A-4, A-6 
A-4, A-6, A-7 


A-4 
A-2, A-4 


A-4, A-6 
A-7 
A-6, A-7 


A-4, A-6 


A-T 
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‘and classifications—Continued 


Percentage passing sieve number— 


Rragments = |————______________________________________|_ Liquid limit | Plasticity index 
4 10 40 200 
Pct Pet 
0 100 100 90-100 70-85 25-40 10-25 
0 100 100 90-100 80-95 40-75 20-45 
0 100 100 85-100 75-95 35-70 20-45 
0 100 100 90-100 70-90 30-40 10-80 
0 100 100 95-100 85-95 25-50 10-30 
0 100 100 95~100 85-95 25-50 10-30 
0 95-100 95-100 60-85 30-55 20-35 NP-10 
0 100 100 45-65 10295) eetee toa NP 
0 95-100 95-100 60-85 30-55 20-35 NP-10 
0 100 100 45-65 152257 |ota sue NP 
0 100 100 10-85 40-55 |__---_------ NP 
0 100 100 60-80 $0555. [Lanse ss NP 
0 100 100 85-100 50-80 20-85 5-15 
0 100 100 85-100 60-80 20-85 5-15 
0 100 100 85-95 60-75 15-30 NP-5 
0 100 100 60-95 30-75 15-50 NP-30 
0 100 100 90-100 65-85 20-40 5-20 
0 100 100 90-100 60-80 25-50 5-30 
0 100 100 90-100 85-95 40-70 20-45 
0 100 100 90-100 85-95 30-70 15-45 
0 100 100 95-100 85-95 30-40 10-25 
0 100 100 90-100 80-95 40-75 20-45 
0 100 100 85-100 75-95 35-70 20-45 
0 100 100 70-85 40-55 15-30 NP-5 
0 100 100 70-85 40-55 15-30 NP-5 
0 100 100 70-85 40-55 15-30 NP-5 
0 100 100 70-85 35-50 15-80 NP-5 
0 100 100 60-80 DA eS es wee es NP 
0-5 95-100 95-100 70-85 40-50 15-80 NP-5 
0-5 95-100 95-100 65-85 90-40) > oo ns As NP 
0 100 100 85-95 60-75 20-35 5-10 
0 100 100 90-100 80-95 40-75 20-45 
0 100 100 85-100 75-95 35-70 20-40 
0 100 100 80-100 70-90 20-40 5-25 
0 100 100 95-100 85-95 50-70 25-50 
0 100 100 90-100 75-95 40-65 20-50 
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TABLE 11.~-Engineering properties 


Classification 
Soil name and map symbol Depth USDA texture 
Unified AASHTO 
In 
Belfield part of RsC ~------- 0-12 | ‘Silt: loam cue ecees eee ee ees ML, CL A-4, A-6 
12-25 | Silty clay, silty clay loam ~_______---____ CH A-7 
25-60 | Silty clay, silty clay loam, clay loam —~--.- CH, CL A-7 
Savage: : 
SgAi SqB ssoeecoeessaseebes 0-6 | Silty clay loam _---.------------------- CL A-6, A-7 
6-60 | Silty elay --------.--_--------.-------- CL, CH A-7 
1ShA: 
Savage part .------------ 0-6 | Silty elay loam ~--.-----------.__--_--. CL A-6, A-7 
6-60 | Silty clay, silty clay loam —_- CL, CH A-7 
Rhoades part -...-------- 0-3 | Silty clay loam CL A-6, A-7 
3-18 | Clay loam, silty clay, clay, silty clay loam__| CL, CH A-7 
18-53 | Silty clay, clay loam, loam ~--_---------- CL, CH A-6, A-7 
53-60 | Weathered bedrock. 
Searing: 
GIB; <2 SmBs wescGee eet 0-6 Vi arn oe oe Be Ses ML A-4 
6223: | Loam: 222.86 oe eon eee ee esas cL A-6, A-4 
28-40 | -Unweathered bedrock, 
Ringling part of SmB ~-----_ 0-10 | Channery loam ~--------.-------------- GM A-4 
10-40 | Weathered bedrock. 
Sen: 
SnA, SnB, SnC, *SoB, 0-34 | Silt loam __-------------------------..- ML, CL A-4, A-6 
*SoC, 7SrD. 84-60 | Weathered bedrock. 
Golva part of SoB ---------- 0-5 | Silt loam ____-_-__.-_-------_-----_.---| ML, CL A-4, A-6 
5-60 | Silt loam ~---.-..-------_--~.---------- ML, CL A-4, A-6 
Golva part of SoC ---------- 0-5 | Silt loam ~_-----_-------_---_---------- ML, CL A-4, A-6 
5-60 | Silt loam ~---_-____._----------------~. ML, CL A-4, A-6 
Amor part of SrD ~--------- 0-82 | Loam ~--__---------_-----__----------- ML, CL A-4 
82-60 Wart ered bedrock. 
Sham: *$sC ~--_~----------- 056). | Loani: +2222 shes nascent asec ML A-4, A-2 
6-60 Stratified fine sandy loam to silty clay ML, SM, CL A-T, A-6 
oam, 
Shambo: StA. StB —_-_-__-.-- 0-41 MIM Soe ee a ee ML, CL A-4, A-6 
41-60 aaa sandy loam, loamy fine sand __--| 5M A-2, A-4 
Stady: 
SyA, SyB, *$zC ~-----.~------ 0=29:)| Noam 22222222. 25 52200505 te es ML, CL A-4, A-6 
29-60 | Sand and gravel _-..---------.--------- A-1 
Manning part of S2C __---~_ 0-5 | Fine sandy loam --------..------ SM A-4 
5-88 | Fine sandy loam, loam o. A-2, A-4, A-6 
33-60 | Sand and gravel _--------_------..----- M,SM A-1, A-2 
Tally: TaA, TaB .-.-.-------- 0-42 | Fine sandy loam ~~--------~----------- A-4 
42-60 | Loamy fine sand __--------------.------ A-2 
Telfer: ‘TeB, *TeC: 
Telfer part ~--.------------ 0-7 Loamy fine sand _----------.-------~--- SM A-2 
7-60 | Fine sand, loamy fine sand -_--.-~-------- SM A-2 
Lihen part ~--------------- 0-60 | Loamy fine sand ~-----------------~---- SM A-2, A-4 
Vebar: 
‘vic, 7 VfO: 
Vebar part ~-----------.- 0-36 | Fine sandy loam ~--------------------~-~- SM, ML A-4 


86-60 | Weathered bedrock. 


and classifications—Continued 
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Percentage passing sieve number— 


100 


10 


100 


40 


90-100 
95-100 
90-100 


95-100 
95-100 


95-100 
95-100 
90-100 


90-100 
85-100 


85-95 
85-100 


50-60 


90-100 
90-100 
90-100 


90-100 
90-100 


85-95 


85-95 
70-100 


85-95 
40-70 


85-95 
10-30 
70-85 
60-95 
10-40 
70-85 
55-80 
50-80 
50-80 


50-85 


70-85 


Liquid limit Plasticity index 
200 
Pet 
70-90 20--40 5-25 
85-95 50-70 25-50 
75-95 40-65 20-50 
85-95 30-45 10-25 
85-95 40-60 20-40 
85-95 30-45 11-25 
85-95 40-60 20-40 
10-85 30-45 10-25 
80-95 40-75 20-45 
75-95 35-70 20-40 
65-75 20-85 NP-10 
65-85 20-85 5-25 
85-50 10-40 NP-4 
70-85 25-40 5-25 
70-85 20-40 5-25 
70-90 30-40 5-80 
70-85 20-40 5-25 
70-90 30-40 5-25 
60-75 20-40 5-20 
60-75 15-30 NP-5 
40-95 20-50 5-30 
60-75 15-40 5-25 
15-40 15-80 NP-5 
60-75 25-40 5-20 
9G Wea ue ke eS P 
40-50 |W enone ccee NP 
30-70 <35 NP-15 
5-25 |_.-.-------_-___- NP 
40-50 15-80 NP-5 
20-800 dicecleetew teeta NP 
1§-95)- [oon oe euetee NP 
15295) |oes | NP 
15-50 10-30 NP-5 
40-55 |L__--_e NP 
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TABLE 11.—Hngineering properties 


Classification 
Soil name and map symbol Depth USDA texture 
Unified AASHTO 
In 
Flasher part ~----~------- 0-5 Fine sandy loam ~---.--------- ones 
5~15 | Loamy sand, loamy fine sand, fine sand ~-- 
15-60 | Weathered bedrock. 
TVrB: 
Vebar part -------------- 0-86 | Fine sandy loam _-------------~-------- 
86-60 | Weathered bedrock. 
Tally part .-------------- 0-42 | Fine sandy loam ~--.------------------- SM 
42-60 | Loamy fine sand __--------------------. SM 
IvrC: 
Vebar part -------------- 0-86 | Fine sandy loam _-_.------------------- SM, ML 
86-60 | Weathered bedrock. 
Tally part -------------- 0-42 | Fine sandy loam __--------------.-~--- SM 
42-60 | Loamy fine sand ~-------~-------------- SM 
Wabek: WaE —-------------- 0-4 | Loam —-------_------~-----------------~ ML 
4-8 | Gravelly loam —~---.-------------------- SM 
8-60 | Gravelly coarse sandy loam, sand, gravel__} SM, SP 
Wayden: WyC _--~---------- 0-12 | Silty clay ----------~-----~-----~------- CH, CL 
12-60 | Weathered bedrock. 
Yetull: YeE ----------------- 0-11 | Loamy coarse sand SM 
11-60 | Coarse sand ~------- SP-SM, SP, SM 
Feonas: -2iC 22 2.cee oe aces 0-5 Loamy fine sand ---.-..------------~---- SM, SP-SM 
5-60 | Fine sand ~---------------------------- SM, SP-SM 


1This mapping unit is made up of two or more dominant kinds of soil. See the description of the mapping unit for the ecompo- 


sition and behavior characteristics of the mapping unit. 


The AASHTO system classifies soils according to 
those properties that affect their use in highway con- 
struction and maintenance. In this system a mineral 
soil is classified in one of seven basic groups ranging 
from A—1 through A-7 on the basis of grain-size distri- 
bution, liquid limit, and plasticity index. Soils in group 
A-1 are coarse grained and low in content of-fines. At 
the other extreme, in group A-7, are fine-grained soils. 
Highly organic soils are classified in group A-8 on 
the basis of visual inspection. 

When laboratory data are available, the A-1, A-2, 
and A-7 groups are further classified as follows: 
A-l-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A~7-5, 
and A-7-6. As an additional refinement, the desirability 
of soils as subgrade material can be indicated by a 
group index number. These numbers range from 0 for 
the best subgrade material to 20 or higher for the 
poorest. The estimated classification, without group 
index numbers, is given in table 11. Also in table 11 
the percentage, by weight, of rock fragments more than 
3 inches in diameter is estimated for each major hori- 
zon, These estimates are determined mainly by observ- 
ing volume percentage in the field and then converting 
that, by formula, to weight percentage. 

Percentage of the soil material less than 3 inches in 
diameter that passes each of four sieves (U.S. stan- 


dard) is estimated for each major horizon. The esti- 
mates are based on tests of soils that were sampled in 
the survey area and in nearby areas and on field esti- 
mates from many borings made during the survey. 

Liquid limit and plasticity index indicate the effect 
of water on the strength and consistence of soil. These 
indexes are used in the Unified and AASHTO soil clas- 
sification systems. They are also used as indicators in 
making general predictions of soil behavior. Range in 
liquid limit and in plasticity index is estimated on the 
basis of test data from the survey area or from nearby 
areas and on observations of the many soil borings 
made during the survey. 

In some surveys, the estimates are rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterberg limits extend a marginal amount across 
classification boundaries (1 or 2 percent), the classifi- 
cation in the marginal zone is omitted. 


Physical and Chemical Properties 


Table 12 shows estimated values for several soil 
characteristics and features that affect behavior of 
soils in engineering uses. These estimates are given for 
each major horizon, at the depths indicated, in the 
typical pedon of each soil. The estimates are based on 
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Percentage passing sieve number— 


Fragments 
> 8 inches 


Liquid limit Plasticity index 


95-100 
95-100 


zee observations and on test data for these and similar 
soils. 

Permeability is estimated on the basis of known 
relationships among the soil characteristics observed 
in the field—particularly soil structure, porosity, and 
gradation or texture—that influence the downward 
movement of water in the soil. The estimates are for 
vertical water movement when the soil is saturated. 
Not considered in the estimates is lateral seepage or 
such transient soil features as plowpans and surface 
crusts. Permeability of the soil is an important factor 
to be considered in planning and designing drainage 
systems, in evaluating the potential of soils for septic 
tank systems and other waste disposal systems, and in 
many other aspects of land use and management. 

Available water capacity is rated on the basis of soil 
characteristics that influence the ability of the soil to 
hold water and make it available to plants. Important 
characteristics are content of organic matter, soil tex- 
ture, and soil structure. Shallow-rooted plants are not 
likely to use the available water from the deeper soil 
horizons. Available water capacity is an important fac- 
tor in the choice of plants or crops to be grown and in 
the design of irrigation systems. 

Soil reaction is expressed as a range in pH values. 
The range in pH of each major horizon is based on 


NP 
NP 


NP 


NP-5 
NP 


NP 


NP-5 
NP 


NP-10 

NP 

NP 
20-50 


NP 
NP 


NP-5 
NP 


many field checks. For many soils, the values have been 
verified by laboratory analyses. Soil reaction is impor- 
tant in selecting the crops, ornamental plants, or other 
plants to be grown; in evaluating soil amendments for 
fertility and stabilization; and in evaluating the cor- 
rosivity of soils. 

Salinity is expressed as the electrical conductivity of 
the saturation extract, in millimhos per centimeter at 
25 degrees C. Estimates are based on field and labora- 
tory measurements at representative sites of the non- 
irrigated soils. The salinity of individual irrigated 
fields is affected by the quality of the irrigation water 
and by frequency of water application. Hence, the 
salinity of individual fields can differ greatly from the 
value given in table 12. Salinity affects the suitability 
of a soil for crop production, its stability when used as 
a construction material, and its potential to corrode 
metal and concrete. 

Shrink-swell potential depends mainly on the amount 
and kind of clay in the soil. Laboratory measurements 
of the swelling of undisturbed clods were made for 
many soils. For others the swelling was estimated on 
the basis of the kind and amount of clay in the soil and 
on measurements of similar soils. The size of the load 
and the magnitude of the change in soil moisture con- 
tent also influence the swelling of soils. Shrinking and 
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TABLE 12.—Physical and chemical 


[The symbol < means less than and > means more than, 


Available water 


Soil name and map symbol Depth Permeability capacity Soil reaction 
In Infhr. Inflin pH 
Absher: AbA, AbC ~--------~---- ee ee ee ee ee 0-5 <0.06 0.12-0.16 7.4-8.4 
5-41 <0.06 0.18--0.17 7.4—>8.5 
AVe60 hoo ect Soa ee ee ee 
Amor: AgA, AgB, AgC ~------------------------------------- 0-382 0.6-2.0 0.20-0.23 6.1-7.3 
82-60). |necoe sco ee El | 
Arnegard:) “Arb ovee osc 53. ee eet ed 0-16 0.6-2.0 0,20-0.24 6.6-7.3 
16-40 0.6-2.0 0.16-0.22 6.67.3 
40-60 0.6-2.0 0.14-0.18 6.6-8.4 
Badland: ‘BaF (Cabbart part) -------------~------ 0-10 0.6-2.0 0.16-0.22 7.4-8.4 
(Badland part too variable to be estimated.) 10=40:|-2-ee2 5s ee pe ee | ase ie ns 
Bb 
(Properties too variable to be estimated.) 
Belfield: 
BoA. jel Soto he eee i eo a 0-8 0.2-2.0 0.20-0.28 6.1-7.3 
8-25 0.2-0.6 0.14-0.18 6.6-7.8 
25-60 0.06-0.6 0.18-0.16 7,9-9.0 
BIA, BfB, } BhA, ?BhB --_---________-____ + 0-12 0.2-2.0 0,17-0.22 6.1-7.3 
12-25 0.2-0.6 0.14-0.18 6.6-7.8 
25-60 0.06-0.6 0.18-0.16 7.9-9.0 
Rhoades part of BhA and BhB ---._----_---_---------------- 0-3 0,6-2.0 0.15-0.17 6.1-7.8 
3-18 <0.2 0.10-0.12 7.4-9.0 
18-58 <0.2 0.10-0.12 7.9-9.0 
68-60: kaso eee eee secon oe ted 
Benz: 
BiGs: _. seen Sait a ee ee 0-12 0.6-2.0 0.14-0,.18 >8.5 
12-60 <0.06-0.2 0.14-0.18 >8.5 
ae 0-12 0.06-0.2 0.14-0.16 >85 
Bene DORN sae yeaea re ene ees eee on 12-60 <0.06-0.2 0:14-0:18 S35 
0-5 <0.06 0.12-0.16 7.9-8.4 — 
BORUGE DOU eee tp ee eee eases 5-41 <0.06 0.13-0.17 85 
41260: |2asea2s335 sete asl eect n =A eo ee 
Borolls: B80, '8r— --..-----------------------+------~---+------ 
(Properties too variable to be estimated.) 
B Nee “BiB BIC. ee er a A ee eR 0-6 0.6-2.0 0.16-0.20 6.6-7.8 
rene 6-26 0.6-2.0 0.16-0.18 66-78 
26-37 0.6-2.0 0.16-0.20 7,4-8.4 
$760 +2 3 ee eS eee ote ee ele 
Brandenburg: 7 BuE: 
Brandenburg part —_____---.----------------------~------- 0-10 0.6-6.0 0.18-0.20 6.6-7.8 
102800 feces fee bel ee te ee ee ees 
Cabba' part. -._-----2 2233s S552 sean nn cose eeeee sete 0-9 0.6-2.0 0.15-0.22 6.6-7.8 
9-17 0.6-2.0 0.12-0.19 7,9-8.4 
17250) Jocseee siete ecole Soe ete |e oe ees 
Cabba: CaE, 1CbE, 'CcD ~----_.--------~---------- Seco eee 0-9 0.6-2.0 0.15-0.22 6.6-7.8 
(Badland part of CbE too variable to be estimated.) 9-17 0.6-2.0 0.12-0.19 7.9-8.4 
: P7250. loses eee 8 |e eee ee 
Chama part of CcD ____----___---__-------+---------+----++- 0-4 0.6-2.0 0.16-0.20 6.6-7.8 
4-34 0.20.6 0.16-0.20 6.6-8.4 
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‘properties of sotls 


“Absence of an entry indicates that data were not estimated] 


Salinity Shrink-swell potential 


Risk of corrosion 


Uncoated steel 


Concrete 


Mmhos/em 


<2 Moderate ~--- -----_-_---- 
<2 igh eS ee 
4-16 | High ~------_----_------_- 
<2 Moderate ~_.__.__~-_.~_--- 
2-16 IBN dese en eae 
8-16 | ‘High 2-222 see ees 
4-8 LOW wee beste 
8-16 | Moderate ~-_-_--_--__-_--_ 
48 Moderate ~__------__--_--- 
8-16 | Moderate -~.----..--.--.-.- 


Moderate 
Moderate 


Low 


Moderate 


Low 
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TABLE 12.—Physical and chemical 


Soil name and map symbol Depth Permeability anaes Soil reaction 
In In/hr In/in pH 
1CdD: 
Cabba part ~---...----------------------------~---------- 0-9 0.6-2.0 0.12-0.15 6.6-7.8 
9-17 0.6-2.0 0.12-0.19 7.9-8.4 
19-60: |enesacnems eee ve| Loses kot Loc cece 
Chama part -------------------------~------------------ 0-4 0.6-2.0 0.16-0.20 6.6-7.8 
: 4-34 0.2-0.6 0.16—-0.20 6.6-8.4 
O4=—00)5 [beeen ee os a ee 
Cabbarty: (C1G,(CfDy CIE, ACgE acs ape ee eee 0-10 0.6-2.0 0.16-0.22 7.4-8.4 
(Badland part of CgE too variable to be estimated.) 10240: [econ es ee sous eee oo esses ea es 
Chama: CmA, CmB, 7CoB, 'CoC, 7 CoD, CrC —---_--------------- 0-4 0.6-2.0 0.16-0.20 6.6-7.8 
4-34 0.2-0.6 0.16-0.20 6.6-8.4 
94-00" es on oe oe ee (oe | ee ees 
Cabba part of CoB, CoC, and CoD ~-___.-------------------- 0-9 0.6-2.0 0.15-0.22 6.6-7.8 
9-17 0.6-2.0 0,.12-0.19 7.9-8.4 
27250 Mees n oka see he eae aot ae Genelec 
Cabbart part of CrC _--_--..-------------------------=---- 0-10 0.6-2.0 0.16-0.22 TA-B.A 
TAY eye Sone eee et ee eee ees 
Chanta: CtA, CtB -----------.-----.~---------------+-+----- 0-26 0.6-2.0 0.18-0.21 6.1-7.8 
26-60 >6.0 0.03-0.05 7.4-8.4 
Cherry: CyC ~ ----------~-----------------+--++------------- 0-42 0.2-0.6 0.19-0,22 6.6-8.4 
42-60 0.06-0.6 0.14-0.18 7.9-9.0 
Chinook: CzB _------~-------..----.------------~------------ 0-39, 2.0-6.0 0.14-0.18 6.6-7.8 
89-60 2.0-6.0 0.06-0.12 7.4-8.4 
Daglum: 
DaB, DaC ..-~--+---~---.---.+----.-.--------~------ = + 0-11 0.6-6.0 0.18-0.15 6.1-7.3 
11-60 <0.2 0.12-0.14 6.6-9.0 
+ DhB: : 
Daglum part ------------------------------------------- 0-11 0.6~2.0 0.16-0.18 6.1-7.8 
11-60 <0.2 0.12-0.14 6.6-9.0 
Rhoades part ------------.-_---.-~---------------------- 0-3 0.6-2.0 0.15-0.17 6.1-7.3 
3-18 <0.2 0,.10-0.12 7.4-9.0 
18-53 <0.2 0.10-0:12 7.9-9.0 
B8H60. ence chance 2 eet oe eal 
Dimmick®. (De: o2222 2 eee ee nese cb seeece toes 0-60 <0.06 0.138-0.18 5.6-7.8 
Ekalaka: 
7 EAB: . 
Ekalaka part -_------------------------------------------ 0-13 2.0-6.0 0.13-0,20 6.1-8.4 
138-85 0.06-0.2 0.11-0.18 7.9-9.0 
35-60 0.06-6.0 0.06-0.08 7.9-9.0 
Desart part ---...-----------------+-------------------- 0-24 2.0-6.0 0.18-0.15 6.1-8.4 
24-47 0.06—-0.2 0,12-0.14 6.6-9.0 
47-60 0.06-6.0 0.08-0.10 7.9-9.0 
TEBE Co Sen oo ee Be ee ee 0-11 0.06-0.2 0,11-0,13 8.5-9.0 
: 11-60 0.06-~6.0 0.06-0.08 7.9-9.0 
Farland: FaA, FaB ~~----..----~---------------------------- 0-8 0.6-2.0 0.19-0,21 6.1-7.8 
8-21 0.6-2.0 0.16-0.20 6.6-7.8 
21-40 0.6-2.0 0.17-0.20 6.6-8.4 
40-60 0.2-2.0 0.16-0.18 7.9-9.0 
Flasher: ‘FbE, 7 FhD, ?FhE ----------.------------------------ 0-5 6.0-20.0 0.08-0.12 6.6-7.8 
(Badland part of FbE too variable to be estimated.) 5-15 6.0-20.0 0.08-0.12 TA-7.8 
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Risk of corrosion 


Salinity Shrink-swell potential mite ie 
Uncoated steel Concrete 
Mmhog/em 
Moderate 6 
Moderate 
Bio e eeas 6 
wiwedessoeeeeeeeseel sl, Mighinca- = = See ee od LOW esce wer eet 5 
Beeuusctol cee eon oes | WAIBA ou ese as se a) LOW bee oe eee es 6 
Moderate 6 
Moderate 
seeeie ee teceskc eee d)|) Low ccseee~ <eacee ses ee ke 5 
wee de oh oo Hl phy oo te wee S| :Moderate. 222 cbse ss 6 
Moderate ~--____-_-.------ High: assess ses eee Moderate -__....---------- 7 
Moderate ~-.-_--.--_-----_ Hiphy oo ee Moderate ~-------------.-- 
eeeohe see ot s| Biph) eeecesitet sae) bow: aauas Secs coe te 3 
3 
6 
6 
4 
Moderate ~.----.----~.---- 3 
Moderate ~.------------~--- 
Moderate __-.--_---------- 
Moderate —~_--------------~ 3 
Moderate ~_-.--_--------~- 
Moderate ~_-------------~- 
Moderate ~---------------- 3 
Moderate -------.-----.--- 
Moderate __..---_-----_--- 6 
Moderate —____--_.-_---_-__ i Sloan Meee ke eee Moderate ~.--.-----..---~- 
Moderate ~-.-.--.--_--_--__ High, 22252226 eo Moderate —---_-----.-----_ 
Moderate —...--.----_-.---~ High, 2cencct oe Moderate ~~----------~-+-- 
Moderate .----------.----- LOW Sse 2i2 eed a ese SS 2 
Moderate _----__---------- LOU 2 aide sene ee 
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TABLE 12.—Physical and chemical 


Soil name and map symbol Depth Permeability pee tas Soil reaction 
In In/hr In/in 
Pleak#» 2 FRE: 2 FID, 2{FIE> aes oo eee oe eee 0-4 2.0-6.0 0.13-0.16 
(Badland part of FkE too variable to be estimated.) ‘ ee 6.0-20.0 0.06-0.10 
19260" passes ea oe ee ees oo 
Fluvaquentic Haplaquolls: Fu. 
(Properties too variable to be estimated.) 
Glendive: GIA, GIB. 2--224. + -se4 enon one - ae - 2 ne 0-12 0.6-2.0 0.14-0.20 
12-60 2.0-6.0 0.14-0.16 
Gol¥as, (GoG* {22252243 S Si tebe eee Se sees 0-5 0.6-2.0 0.20-0.23 
5-60 0.6-2.0 0.16-0.20 
Grail: 
Gta: (GrB e sd Ser a eeke 0-12 0.2-0.6 0.22-0.24 38 
12-27 0.2~0.6 0.14-0,17 8 
27-60 0.2-0.6 0.18-0.22 A 
GiAMGIBSeet eee Be ee 0-12 0.2-0.6 0.18-0.23 38 
12-27 0.2-0.6 0.14-0.17 8 
27-60 0.2-0.6 0.13-0,22 4 
Grassna: 
GWA. NGiB! anaes ee et eo ee Os ee 0-15 0.6-2.0 0.22-0.24 6.6-7.8 
15-60 0.6-2.0 0.16-0.22 6.6-8.4 
Golva part of GxB _-_-..~.----____---------+-------------- 0-5 0.6-2.0 0.20-0.28 6.6-7.8 
5-60 0.6-2.0 0,16-0.20 7.4-8.4 
Hanlys - VHeAvse roe 2 ee Be eee eos 0-5 6.0-20 0.08-0.12 6.6-7.8 
, 5-60 6.0-20 0.05-0.14 6.6-7.8 
Harriet? He: c2sen-2-s2 sees eee eee coe ole 0-4 0.06-0.2 0.20-0.24 71.9-8.4 
4-19 0.06-0.2 0.15-0.23 8.5~9.0 
19-60 0.06-0.2 0.14-0.18 7.9-9.0 
Havret: /HeA i222.) ose cee Secs oet tet osoecce 0-6 0.6-2.0 0.16-0.20 7.4-8.4 
6-60 0.6--2.0 0.14-0.20 7.4-8.4 
Heil: *H:z: 
Heil part: 2:.s2224- 52 ss ott costes eee 0-3 <0.06 0.15-0.24 6.6-7.3 
3-60 <0.06 0.13-0.18 7.4-9.0 
McKenzie part ___-------___----------~-------------------- 0-60 <0.06 0.138-0.17 7.9-9.0 
Korchea: . 
KeAi, PKh Soca a a ok ee eee 0-6 0.6-2.0 0.17-0.21 8.4 
6-60 0.6-2.0 0.16-0.18 8.4 
Havre part of Kh _-----.--.._--.-------------------------- 0-6 0.6-2.0 0.16-0.20 8.4 
6-60 0.6—2.0 0.14-0.20 8.4 
Krenilin® “Kr8. KiG: 222-205 on Se a ee eee 0-50 0.6-2.0 0.16-0.20 7.8 
50-60 0.2-0.6 0.16-0.18 8.4 
Lawther: 
MeAr eRe Uke scan. 5h ce a So Ee ee SES 0-60 0.06-0.2 0.14-0.17 
Rhoades part of Le _--____----------------~----------------- 0-3 <0.2 0.10-0.12 
3-18 <0.2 0.10-0.12 
18-53 <0.2 0.10-0,12 
63-60: js So | I et Sah oe ee 
Lawther variant: ldA, LdC ~--_----------------------------- 0-26 0.06-0.2 0.15-0,18 
26-36 0.2~2.0 0.18-0.20 
36-60 6.0-20 0.10-0.12 
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<2 
<2 
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Risk of corrosion 


Shrink-swell potential 


Uncoated steel Concrete 
Moderate ~----.-~-~----_-- Moderate ~~---~.-----.---_ 
Moderate ___-.-_-.-__-__- Moderate 


Dow S2ce- nce ss High ieee sii). Soles Se LOW as san kota cee sccescS 
LOW ss2scseutccue co eeceketes High) 2-s-2cc<2-c--ecsboses LOW jee eon ee 
Moderate ~---__----_-__-__ High: 2002-2 = os te Moderate ~---.--.---~--_-- 
Moderate ~--__-_.-__-__--_ Aig essa CF oe a Moderate ~____-___________. 
Moderate 

High 2222.3 te ek 

Moderate 


Moderate 
Moderate 


Moderate 


Moderate 

Low __- 

Low --~-----. 

Moderate ~_-_____-_____--_ High 2s ssecsoses ee Se Moderate _________________ 
High: onsets osde. Se Sey Aight one ee Ra Moderate __.-------_____... 
Moderate ~---_--.--_--.--_ High sss 2582 oe Moderate ..----_-.---.----~ 
TOW" 252 os Sa ae High, =-s-2---2-- 255-4 es Low ssos secon eke esas 
Tow aon sete soe cosas se High: 2:02 ese le oS Low: 222222322522 22esss. ce 
Moderate ~---.--.--_------ High ---_----------------- Moderate ~_--.--.-------- 
High: -22--ss2.ss2-shsecens High... 2. 2 Moderate ~--------------~- 
High* 2: os <5 0 2 oS Highs sss ee Low. <-noewouseeuesss 
DoW" 226s 5 est ig ek tg ee oe Moderate ~_-.------------- 
Moderate ________--_-__--_ Highs 2 des ee Moderate ~_._--_--_-____-- 


Wind erodi- 
bility group 


4L 
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TABLE 12.—Physical and chemical 
Soil name and map symbol Depth Permeability ee Soil reaction 
In Infhr In/in pH 
Lefor: LaB, 'LeC: 
efor: part) 2222 icc os et Ss Se 0-12 2.0-6.0 0.16-0.18 6.1-7.8 
12-34 0.6-2.0 0.16-0.18 6.6-8.4 
34-60 0.2-0.6 |-------------~... 74-8.4 
Vebar part ~----~-_ Grie teee ible Wee antes eetet eee 0-36 2.0-6.0 0.15-0.17 6.1-7.8 
86-60" |< = 2s00 2 AsSe|es or ets bee es 
Manning: MeA, MaB ~-------------------------------------- 0-5 2.0-6.0 0.18-0.18 6.1-7.8 
5-33 2.0-6.0 0.12-0.20 6.6-8.4 
33-60 20 0.02-0.08 7.9-8.4 
Moreau: MeA, MeB, MeC ~----------------------------------- 0-6 0.06-0.2 0.15-0.18 7.48.4 
6-21 0.06-0.2 0.14-0.17 7.9-8.4 
21-29 0.06-0.2 0.18-0.15 7,9-8.4 
29-60 Jace! ee he es suk sees eee oe ee tt 
Morton: 
MoA, MoB, MoC, ?MrB, 7MrC ~------ +--+ ee 0-8 0.6-2.0 0.22-0.24 6.1-7.3 
8-24 0.6-2.0 0.16—-0.20 6.6-7.8 
24-36 0.6-2.0 0.16-0.20 7.4-8.4 
BO-60 Lege ak Se eas eee ni ele 
Rhoades part: of MrB and MrC __-------------.-------------- 0-3 0.6-2.0 0.15-0.17 6.1-7.8 
8-18 <0.2 0.10-0.12 7.4-9.0 
18-53 <0.2 0.10-0,12 7.9-9.0 
D8=60> panes eno ee co ee 
7MpA, ?MpB, 2MpC ~-------------- 0-8 0.6-2.0 0.20-0.22 6.1-7.3 
8-24 0.6-2.0 0.16-0.20 6.6-7.8 
24-36 0.6-2.0 0.16-0.20 7.4-8,4 
386-60 eee eee eke eet ee ost ee ee 
Mott: MsA, MsB, MtA, MtB ~--..--------------------------- 0-46 2.0-6.0 0.18-0.17 5.6~7.8 
46-60 6.0-20 0.03-0.05 7.4-7.8 
Parshall® ‘PaBi* a2i20222 44 Sasson so saws pape bee sees 0-8 2.0-6.0 0.16-0.18 6.6-7.3 
8-60 2.0-6.0 0.12~0.17 6.6-8.4 
Patent: 
PeB? ReDiUPsD'cte ee oo ee ee pe 0-4 0.6-2.0 0.15-0.19 6.6-8.4 
4-60 0.6-2.0 0.14-0.19 T4-8.4 
Sham ‘part: of :Ps0) 1. aoe et ee a 0-6 0.06-0.2 0.17-0.19 7.4-8.4 
(Gullied land part of PsD too variable to be estimated.) 6-60 0.06-0.2 0.14-0.16 8.5-9.0 
Reeder: ReA, ReB, ReC ______________--- ee 0-8 0.6-2.0 0.20-0.23 6.1-7.8 
8-38 0.6-2.0 0.15-0.18 6.6-8.4 
88-60 |g20-235---h-5--]---seon|4 essa 
Regent: 
RgA, RgB, *RhA, 7 RHC __----~.-----------.~----------------- 0-36 0.06-0.2 0.17-0.20 6.6-8.4 
86-60). |< coe |S ee se ae 
Rhoades part of RhA _------.-----------------------~------- 0-3 0.6-2.0 0.15-0.17 6.1~7.8 
3-18 <0.2 0.10-0.12 7,4-9.0 
18-58 <0.2 0.10-0.12 7.9-9.0 
58-60 |__-_-_-------..|--.-...-..----+-|_.---------.---- 
Rhoades part of RhC _---..-------..--------------~-------- 0-8 0.06-0.2 0.1'7-0.20 6.6~8.4 
3-18 <0.2 0.10-0.12 7.4-9.0 
18-53 <0.2 0.10-0.12 7.9-9.0 
68-60) (uecaccsecceeeoes bel eeeaece ie Peek ees 
Rhame: 
RKB ERKG: RmG). ARMD se esee ee eat els ewete se 0-5 2.0-6.0 0.16-0.18 6.6-7.3 
5-29 2.0-6.0 0.15-0.17 6.6-7.8 
a 2.0-6.0 0.14-0.16 TA-8.4 
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properties of soils—Continued 


Risk of corrosion 


se . ' Wind erodi- 
Salinity Shrink-swell potential bility group 
Uncoated steel Concrete 
Mmhos/em 
Moderate. ...=--22224.s2s2-5.|- Low S-<-2s-sseo2eece cess 3 
Moderate’. 5 | Low ae a cee 
Moderate 
Moderate 3 
Moderate 3 
Moderate 
Moderate 
Moderate 4L 
Moderate 
Moderate 
<2 LOW 2-5 eh ee cc Moderate _---.-..----.--__ LOW) £232 Sonne oS 6 
<2 Moderate ~__..--.--_--_--_ Moderate ___-_____-_______ LOW" eee Sa 
<2 Moderate ~~~... .------ Moderate ~-_-__--___-_____ How's 5 a 
6 
<2 Moderate ~--_.--_--_--_--- Moderate __.._-_-_._______ TeO Wisk 2S ee ete oi ot et 6 
<2 Moderate —~~~--..--.--.---. Moderate _--.-...--_-_____ Wow sose SoS eee cee u 
<2 Moderate ~_-._.-_--_~__--- Moderate _ _._____________ ow 204 ee 
<2 High ______-__-__-_--____- 3 
<2 Moderate 
<2 Moderate 3 
<2 Moderate 
<2 | Moderate ____.--_____-_____ Moderate 4L 
<2 | Moderate ~..._-___________ Moderate 
<2 | Moderate __.-_--_-.-____ Moderate 4L 
<2 | Moderate ~-_._..-______.__ Moderate 
<2 | Moderate _._..--_-_________ High) .-s8e 3 oes no oe at Moderate ~--------------- 6 
<2 | Moderate —~..- 1 -__o__ High: 3 es Moderate ~.----_.-..------ 
0-8 | High ______ Be ate et Hight cece see Sn Moderate _______-___------ 7 
<2 | Moderate ~.._-___._-__-____ High: oa Low: oo2 5 Sseeb-- sae 6 
2-16 teh, oon eae ot High). -cssa tee Sh a LOW 2 ee eee 
8-16 | High ~- ------L 22. High: sos--2202 6 < s- feo Low ft Sed 
0-8 | High --_--~---_---------.- High ceceecessaletecoe5 Moderate ~_~-----_..------ 7 
2-16 | High ~~ --2u22- ee High)-2-t2222222 ee Dow? 22222 22i2e eee sed 
8-16 | High __.____.-__-_-__ High 02ers ToW 222 
<2 VOW" 2-22 stds Moderate ____------_____-_ TidWts a nee 8 3 
<2 Lowa ese Moderate ~-.-------------- Bows oss i en oe ee 


<2 Low 2220's ae2 2 Moderate ________---______ VOW? bo 2 evi 28 See I 
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Soil name and map symbol 


SOIL SURVEY 


Depth 


Chinook part of RkB and RkC ~-----_----__--_--_- 


Fleak part of RmC and RmD ~--------_---------- 


Rhoades: 


URSA, RsGc  RxBo 2 cea ees eocenee se pee Sas 


Belfield part of RsA and RsC ~----__-__--------- 


Savage: 


e: 
SA, S98, SHA: woe--a----sas-2s2e oon ee - le sss_ + 


Rhoades part of ShA ~.------------------------ 


Searing: 


SIB,. ¢SmB 22eo2 ee ee ee eee ees 

Ringling part of SmB ----.-----_--------------- 
Sen: 

SnA, SnB, SnC, 7S0B, *SoC ~-------------~~---~--- 


Golva part of SoB and SoC ~--.-.----~--~~----- 


*SrD: 


Sen: part. 2242¢ 25.2552 OS eet nets 


Sham: 7 S80 - cee ee eee ene cecenssed 


Shambo: 


Stady 


ady : 
SyA, SyB, 7$zC ~-..----------------------+------. 


Manning part of $zC ~--------.---------------~ 


TABLE 12.—Physical and chemical 


Available water 


Permeability capacity 
Inf/hr Infin 

2.0-6.0 0.14-0.18 
6.0-20.0 0.06-0.12 
2.0-6.0 0.13-0.16 
6.0-20 0.06—0.10 
0.6-6.0 0.138-0.15 
<0.2 0.10-0.12 
<0.2 0.10-0.12 
0.2-2.0 0.20-0.23 
0.2-0.6 0.14-0.18 
0.06-0.6 0.18-0.16 
0.6-2.0 0.14-0.20 
0.2-0.6 0.16-0.20 
0.6-2.0 0.15-0.17 
<0.2 0.10-0,12 
<0.2 0.10-0.12 
0.6-2.0 0.20-0.23 
0.6-2.0 0.17-0.20 
0.6-20 0.12-0.16 
0.6-2.0 0.200.238 
0.6-2.0 0.16-0.20 
0.6-2.0 0.20-0.23 
0.6-2.0 0.16-0.20 
0.6-2.0 0.20-0.23 
0.6-2.0 0.16-0.20 
0.6-2.0 0.20-0.23 
0.06-0.2 0.17-0.19 
0.06-0.2 0.14-0.16 
0.6-2.0 0.20-0.22 
0.6-2.0 0.17-0.19 
0.6-2.0 0.17-0.19 
2.0-6.0 0.11-0.18 
0.6-2.0 0.20-0.22 
0.6-2.0 0.17-0.19 
0.6-2.0 0.17-0.19 
20.0 0.02-0.04 
2,0-6.0 0.13-0.18 
2.0-6.0 0.12-0.20 
>20 0.02-0.08 


Soil reaction 


SAO Ol 


AMD AAV 
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Risk of corrosion 


Salinity Concrete ine pie 
Uncoated steel Uncoated steel 

Mmhoa/cm 
<2 NOW? a Se re High) see oa et DOM soem cu eter intense 3 
<2 LOW sna s sae seesceeee High -o.23onc cS ee LOW ao eecse eno eee 
<2 LOW? 2334 0 hese oe Moderate ~__-____--_______ Moderate ~-----_-------_-- 3 
<2 Low: -22 3-2 ee cee acoeS Moderate ~-.-------------- Moderate ~---.------------ 
<2 LOW sss 5esuseoelen sect sceee Moderate —.---.-----.-.--- Low ssc 2822 oo See 3 
2~16 | High ~~~ _--_-_-_---_--__ FOS, eines Si tmipeeritinaligserepa ted OW ote i ae es oe 
8-16.) High? — 9 oe te High #2238 ee es fee GOW ssa he ee Se 
<2 Moderate ~__-_-..--_.__--_ Aiph 422 22200 BS Pow: 222 She 6 
<2 1oh is. oe eee eS High: 2 ceceue loot eccencoc Moderate _.----_---____--- 
4-16 | High ~~~ ------ _--.-__- High’ 23s 5 oe eck ad Ow: 22S 2e be Sos eet 
<2 Moderate ~.--.-..--_.._--- High —..----_-__.-______ Low: as2292 285 eo hho 7 
<8 High: 2-222 ous cen ese High vetoes sn eee QhOW vectes hohe rs SUS 

6 

<2 Moderate 6 
<2 Moderate 
4-8 | Low 8 
<2 Moderate __-__-----_-_-_-_ Aphis See 2 ee Moderate ~_----_---------- 6 
<2 Moderate ~~.-.------------ High .--.-----_u__.____ Moderate —.----.---------- 
<2 | Moderate ~---_-_-_--_-.---- High  .---o-- Moderate ~-----.--.--__.-- 6 
<2 Moderate —~-.-.----.----_-- High sos. feck ecen ue stcoe Moderate ~--.--_---------- 
<2 | Moderate - -.--.-.-.-____. High 2-2 suis ek Moderate ~---------------- 6 
<2 Moderate _.--_-----_-____- High: 2d ee Moderate ~.-.--_-------~-- 
<2 Moderate —-__--_____-____ Hiphy 2G ese hope ala oh Se Moderate ___---.------__-- 6 
<2 | Moderate ~-_--_---_-______ Moderate 4L 
<2 Moderate _----.--.- 2. Moderate 
<2 | Moderate Moderate 6 
<2 Moderate Moderate 
<2 Moderate Moderate 
<2 WOW sete eee enh ee Moderate 
<2 Moderate __._____________ 6 
<2 Moderate ~-.--____________ 
<2 Moderate — = 
<2 Moderate ___-_____________ 
<2 Moderate 8 
<2 Moderate 
<2 Moderate 
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TABLE 12.—Physical and chemical 
Soil name and map symbol Depth Permeability ae Soil reaction 
In In/hr In/in 
Tally i> “TaA, TaB a no-2 see se ses eee Sea ee 0-42 2.0-6.0 0.14-0.18 
42-60 6.0-20.0 0.06-0.12 
Telfer: *TeB, *TeC: 
Telfer part. 2225/2 a sahe took anos ieee eee en 0-7 6.0-20.0 0.10-0.12 
7-60 6.0-20.0 0.06-0.10 
Lihen® part 228-602 o2s foo et ees a 0-60 6.0-20 0.06-0.16 
Vebar: 
IVC. IVED, + VeB, 2G: waceeeencecec ee eee 0-36 2.0-6.0 0.15-0.17 
36-60 |--------~----~--|-------------~--|----~-~-~------- 
Flasher part of VfC and VfD -.--------------~-------------- 0-5 6.0-20.0 0.13-0.17 
5-15 6.0-20.0 0.08-0.12 
15=60)||-22ssese2 3 Seas fee clae eee ses cc eeens ee 
Tally part of VrB and VrC ~-_---------~-------------~------- 0-42 2.0-6.0 0.14-0.18 
42-60 6.0-20.0 0.06-0.12 
Wabek: WaE -----~----~-..---------.-----------+---~------ 0-4 2.0-6.0 0.20-0.22 
4-8. 2.0-6.0 0.11-0.15 
8-60 >20.0 0.02-0.04 
Wayden: WyC ~-_---------~--------------------------------- 0-12 0.06-0.2 0.14~0.19 
12-60: [enon a bone ee ene Ee cece 
Yetullés Yet ci 22 csee eS 0-11 6.0-20.0 0.06-0.10 
11-60 6.0-20.0 0.03-0.07 
Jeona? ZC) sacue-2 enn ect eee see ser este ee sees sess 0-60 6.0-20 0.06-0.10 


1This mapping unit is made up of two or more dominant kinds of soil. See the description of the mapping unit for the compo- 


sition and behavior characteristics of the mapping unit. 


swelling of some soils can cause damage to building 
foundations, basement walls, roads, and other struc- 
tures unless special designs are used. A high shrink- 
swell potential indicates that special design and added 
expense may be required if the planned use of the soil 
will not tolerate large volume changes. 

Risk of corrosion pertains to potential soil-induced 
chemical action that dissolves or weakens uncoated 
steel or concrete. The rate of corrosion of uncoated 
steel is related to soil moisture, particle-size distribu- 
tion, total] acidity, and electrical conductivity of the soil 
material, The rate of corrosion of concrete is based 
mainly on the sulfate content, texture, and acidity of 
the soil. Protective measures for steel or more resistant 
concrete help to avoid or minimize damage resulting 
from the corrosion. Uncoated steel intersecting soil 
boundaries. or soil horizons is more susceptible to cor- 
rosion than an installation that is entirely within one 
kind of soil or within one soil horizon. 

Wind erodibility groups are made up of soils having 
the same potential for soil blowing if cultivated. Soils 
are grouped according to the following distinctions: 


1. Mostly dune sands. These soils are single grained 
and extremely erodible. Vegetation is difficult to estab- 
lish. The soils are not suitable for cultivation, (None in 
Slope County.) : 


2. Loamy sands. These soils have a weak dry clod 
structure and are very highly erodible. A combination 
of erosion-control practices is generally needed to con- 
trol soil blowing. ‘ 

8. Sandy loams. These soils have a moderately sta- 
ble dry clod structure and are highly erodible. At least 
two erosion-control practices generally are needed to 
contro! soil blowing. 

4, Mostly clays and silty clays. These soils have a 
dry clod structure that is extremely variable. Slacking 
and granulation occur when the clay fraction contracts 
and swells as a result of freezing and thawing or wet- 
ting and drying. These moderately to highly erodible 
soils are generally very resistant to soil blowing after 
tillage, but they are susceptible to soil blowing in 
spring before tillage. At least two erosion-control prac- 
tices generally are required to control soil blowing. 

4L. Soils with more than 1 percent lime in the plow 
layer ; mostly loams and silt loams, but some clay loams 
and silty clay loams. These soils have a variable dry 
clod structure and are highly erodible because of the 
granulation effect of lime. The greatest granulation 
occurs in soils that are about 3 percent lime, and lesser 
granulation results if the lime content is higher or 
lower. Further field experience and evaluation are 
needed to determine the extent of soil blowing; how- 
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properties of soils—Continued 


Risk of corrosion 


Salinity Shrink-swell potential nie — 
Uncoated steel Concrete 
Mmhoa/em 
<2 LOW. See soe oo eo High: 22 ne | Pow. ss2s2cs55 5.5 oct 3 
<2 LOW 2-32 ee eed High. 2ce costes ese ces OW! ae eo 
<2 DOW ween oa anus enemy Moderate ~-_--.-.-________ BAW 26 c¢5 pote ol Z 
<2 LOW: a3 22 ee Moderate ~~ -------_----.. LOW? asec cccanecete ese 
<2. | Low. .---------.---2--2-2. Moderate  222-222-2o eee OW 5s SSS SR a 2 
<2 TOW! soso 2 escent Moderate ~.-.------_______ Lows seee2—2 26 oscil ee 3 
<2 Low? seine Soa es Moderate ~-_-..-.-._____._ LOW Sess wet ee Se 3 
<2 Low <222225n- Seen het e Moderate ~-.---.--.--____- LOWse2scd2 3 eee 
3 
Moderate 5 
Moderate 
Moderate 
4L 
2 
8 


ever, at least two erosion-control practices are gener- 
ally needed to control soil blowing. 

5. Mostly light loams and silt loams. These soils 
have a stable, dry clod structure and are moderately 
erodible. A single erosion-control practice may control 
soil blowing, but it may be simpler to use two practices, 
especially if climate is a major factor. 

6. Clay loams, heavy loams, and silt loams. These 
soils have a stable dry clod structure and are slightly 
erodible, A single erosion-control practice is generally 
sufficient to control soil blowing. 

7. Mostly silty clay loams. These soils have a very 
stable dry clod structure and are resistant to soil blow- 
ing. They generally require no erosion-control practices. 

8. Soils not suitable for cultivation because they are 
wet or stony. Soil blowing is not a problem on these 
soils, 


Soil and Water Features 


Table 13 contains information helpful in planning 
land uses and engineering projects that are likely to 
be affected by soil and water features, 

Hydrologic soil groups are used to estimate runoff 
from precipitation, Soils not protected by vegetation 
are placed in one of four groups on the basis of the 


intake of water after the soils have been wetted and 
have received precipitation from long-duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low 
runoff potential) when thoroughly wet. These consist 
chiefly of deep, well drained to excessively drained 
sands or gravels, These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate 
when thoroughly wet. These consist chiefly of mod- 
erately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to mod- 
erately coarse texture. These soils have a moderate 
rate of water transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils that have 
a layer that impedes the downward movement of water - 
or soils that have moderately fine texture or fine tex- 
ture. These soils have a slow rate of water transmission. 

Group D._ Soils having a very slow infiltration rate 
(high runoff potential) when thoroughly wet. These 
consist chiefly of clay soils that have a high shrink- 
swell potential, soils that have a permanent high water 
table, soils that have a claypan or clay layer at or near 
the surface, and soils that are shallow over nearly im- 
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TABLE 13.—Soil and 


[Dashes indicate that the feature is not a concern. See text for descriptions of hydrologic soil groups. See the definitions “flooding” 


Flooding 


Soil name and map symbol logic 
group Frequency Duration Months 
Absher: AbA, AbC ~_-------------- BD: (Noné:.225 se essccess| eee Seo ete ase ues lS 
Amor: AgA, AgB, AgC ~------------- B | None ~-2- ---- <2 2. 24 -|- 252252 <- ne nessa es eae 
Arnegard: ArB —_----------~------- Bo ONoneso-s 22-8 oo at ene oe Se esa | ee oe ee shoe ae 
Badland: ‘BaF (Cabbart part) —-_---- Di None@s -cicessesc eee sns| pee be cece sates noe ces e ese ec ekeecc ce 
(8b and Badland part of BaF not 
evaluated.) 
Belfield: BeA, BeB, BfA, BfB, CU NOnG 22 ee oh Sh oe et es | oes See ee eee es 
>BhA, * BhB. 
Benz: 
BG “BAG; abochcenee tees eels TY || Bare: 26h ee he eee ee een ee ee ee ee 
Absher part of BnC ~-------------- Do || None}. ee 4 nes ccs (Seca ba seeetee cl es ee 
Borolls: 
BO: ace aciubenegeenh Seat enheseseose 1): | NBtiey oe ce a ee eke a ho See meng nee eek eee seks. 
+ BrE: 
Borolls part ~--.--.-------------- B.S None "2222 sone | eee ee | Se eee 
Orthents part ~---...----------- B | ONonesi2e20- ot) este ce ee ee ae ee ek See 
Boxwell: B8tB, BtC ~----------------- Gil None <<: Seces Ae es | So es See ct Soa as Oe es see es 
Brandenburg: * BuE: 
Brandenburg part ---------------- Ay | None: 2205) See en |b oo ee eee ee S| ee 
Cabba part --.------------------- C | None ~------~--__-__--|_-------------_----------|------------++---------- 
Cabba: 
CaE, 7CbE, 7?CceD, *CdD ~_-----_~--- CG) -Nomti@::s22 0-420 2 So ee) ee Soe ee ee tee See SS 
(Badland part of CbE too vari- i 
able to be evaluated.) 
Chama part of CcD and CdD _.----_ B’ | sNone: eae cn oh oo ee ee sce see eed ho oe es 
Cabbart: CfC, CfD, CfE, *CgE ~-_-_-- Ty. || INORG eco eee eee ee cetaide HSS eee enl occa seat en pemeeie, 


(Badland part of CgE too variable 
to be evaluated.) 


Chama: . 
CmA, CmB, 7CoB, *CoC, *CoD, *CrC __ 
Cabba part of CoB, CoC, and CoD —_ 
Cabbart part of CrC __.-------__-. 
Chanta: CtA, CtB ----...----------- 
Cherry: -Cy@ a4. sou eee 


Chinook? °CzB w2.22-- 2 ecco soe 


wna ww Daw 


Daglum: 
DaB, DaC, 7DhB ~--__.._------- ++ D 
Rhoades part of DhB ----..-------- Cc 


Dimmick: Dk ~~ ------------------- D 
Ekalaka: 


TEdB, EB, 2£kC ---------------_ B 
Desart part of EdB --.--------....-- Cc 


Farland: FaA, FaB ~---------------- B 


water features 
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and “water table” in the Glossary for an explanation of such terms as “rare” and “apparent.” The syinbol > means more than] 


High water table 


Kind 


Months 


Bedrock 
Potential 
frost action 
Hardness 
Bene Shia eee eke Low. 
Rippable _--_-_________ Moderate. 
Sets pede een bine eS Moderate. 
Rippable ~--___________ Moderate. 
Rippable --.---_-_.--_. Low 
eta acter ot Be ous Mac eee eta Moderate 
is ae aiken: ee ere Ww. 
Rippable ~------_-_--._ High. 
[neers era = ie a A rode Sa Low. 
Rippable ~-------___-_- Low. 
Rippable -_.---.-_._-__- Moderate 
Rippable ~~... Low. 
Rippable __-___________ Moderate. 
Rippable _-____________ Moderate. 
Rippable _--__________. Moderate. 
Rippable ______-________ Moderate. 
Rippable ~---_---______ Moderate. 
Rippable _____________.. Moderate. 
Rippable ~..____________ Moderate. 
meee ses weeo ees ecco Moderate. 
ote ah ho el | Moderate. 
iret eee eS ht ae ts ea Moderate. 
Rippable _-____-_______ Moderate. 
Rippable __--_.-_______ Low. 
rae Aen ee eS Se eo Moderate. 
Rippable ____-_-_______ Moderate. 
Rippable -----------_-_ Moderate. 
Lica ee aes ae ea Moderate, 
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Soil name and map symbol 


Flasher: ‘FbE, 7FhD, ‘Fhe 
(Badland part of FbE too variable 
to be evaluated.) 


Fleak: 7? FkE, 7 FID, *FIE ----------_--_ 
(Badland part of FkE too variable 
to be evaluated.) 
Fluvaquentic Haplaquolls: Fu ------ 


Glendive: GIA, GIB -.---~--.------.- 


Golvaz, “GoC <.ss-sceeses-t cee sscet ; 


Grail: GrA, GrB, GtA, GtB -L..------ 
Grassna: GwA, *GxB —.------------- 
Hanly: *HaA----------------------- 
Harriet: 'He ~---------------.----- 
Havre: HeA ----------~-------~----- 
Heil: ‘Hz: 

Heil part 222220 222-2-=--ees+ 

McKenzie part -----------.----=--- 
Korchea: 

Rea. WK cout ek ewe ocean eset 

Havre part of Kh ~--------------- 
Kremlin: KrB, KrO ----.-+------~--- 
Lawther: 

aA, Leb, ? Le: caccncencuse 

Rhoades part of Lc 


Lawther variant: dA dC vei couse 


Lefor: *LeB, *LeC: 
Lefor part: 22.2) soe beads 
Vebar part ---------------------- 


Manning: MaA, MaB ~-----~----~---- 
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TABLE 13.—Soil and 


Moreau: MeA, MeB, MeC ~--~---.---- 


Morton: 
MoA, MoB, MoC, *MpA, 7 MpB, *? MpC, 
™MrB, *MrC. 
Rhoades part of MrB and MrC ____.- 


Mott: MsA, MsB, MtA, MtB --~------- 


Parshall: Pa WU ------------------. 


Patent: 
Ped,” PéD;. 7 PsD* 2-3 eee = ke 
Sham part of PsD ----__---------__ 
(Gullied land part of PsD too 
variable to be evaluated.) 


Reeder: ReA, ReB, ReC ~------------- 
Regent: 
RgA, RgB, ?RhA, *RHC ~---_-__-__ 


Rhoades part of RhA and RhC 


Hydro- Flooding 
logic 
group Frequency Duration Months 

A. | None 2 noe ee eet ee Song eb ae fe eee ee we ees 
Aa NOnG» 252-255 Soe sas o RS eee te ee ee ee ae ee ce 
D | Occasional ~----------- Brief 222 iss 2esee Jan-Dee —~.-.----..---- 
Bi Rares wcstass feo soe oa os ee ee as ee ses 
Bs | None 22323320532 22s |e a ne ee 
CoLSNOnG wool 2 oo ete ee Se ee | en aE seo 
Bi) Note. 2222225525220 seo ee es |e eh en ee 
A | Occasional ~_---------- Brief: 3035. joe Mar-Jun ~----_----~--- 
D | Occasional —----~------ Long’ 2 setes-scesccsnce Apr-Jun ~-----.-.----- 
A RARE? oie cee et Oe ee es ee a eee eee aes 
D | Frequent ~------------_ Long: 2222232300 es Apr-Jun ~-----.------- 
D | Common __---.--------| Long ~~_-------~------ Mar-Jun ~-.---.------- 
B | Rare to common _-___-_ Very brief to brief ___-_ Mar-Jun —~-_------_.--- 
B.|| Rare 22.2s222sceU seco Le se es oe sa Se ee . 
B 

D 

Cc 

D:\| None..o2 245.22 see |S ee es Be ee 
B 

B 

Bi None: 2222-8 ore fn oh oak ee eee ee 
D5 | None 2ece2 ee oe Se cee eee ce Ee Se eee oe oka a oe 
Bi] UNones 2223-0 a os a eos So [eee dese se 
Co CNotie: ao. 6 de oe oe oe eee 
A | Occasional ~---..----.- Brief c22%2 3222-2 se Apr-Jul: 22-2 feccutess 
Bl Nove: eno eo el eS alae eS 
Col None eehete eat eds |Lcsoce ssc tases eee bee eee ae 
Dit “None: 22 ocet es oon |b sees ees ee ee 
B:| None 22-22 asa es cnn Soe | ee eee eee eos ese 
Col Note. acne 23 hee 283 oo | eee ee 
Go) None: 222-222 a ee ee eben eeacieu 
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water features—Continued 


High water table Bedrock 
Potential 
' frost action 
Kind Months Depth Hardness 
In 
mot Soe ho SS bed ete tase oa 7-20 | Rippable ____-__-_.---_| Low. 
efit ee OE SS ee eS oe a eto 10-20 | Rippable --_--_._-_---_] Low 
Apparent ~--..-----_-- Jan-Dee ___.-------_-_ SS G0 ie ee High. 
Mcrae hs Scie Sse ua a gel ctdlicsaraec eta Goma ot ea, et TES oct >60 J-_-----_-_______________.] Moderate. 
steer ae a Aad Bet el es ee >60 |._-.-_.___-_.___._______] Moderate. 
ee er See ett: ie ak A tel >60 |_--.--...--.-____..__.__.] Moderate. 
some e ese seen lee ee oe et ee ee | >60 |_------.-________.___] Moderate. 
pees eee a eee ae AS a S60 ihe a LOW: 
Apparent —---------_~_ Sep-Jun -----__---____. 60: sons ose ee ceece High. 
Apparent —~----.---._-_ Mar-Sep —-----------__) 360; jute oe oe Moderate. 
Apparent ______-______ Sep-Jun ~_..-_-________ SS60iiat te ee Ses Moderate. 
Ree ea es More Pe NaN io oe Ste ee ae 860) |Lssso)- 4 f* een es eno} Low! 
ee ee ee eee | Se aCe eee ee eee >60 |________________________] Moderate. 
Apparent —-----.-_.-_-_ Mar-Sep ~-----------__) MEO We et aan ta can, eee Moderate. 
SMe te ee ee |e a te oe et ot >60 |___..___________________] Moderate. 
row sek ees sere ee asl hes et kn >60 |-_-------_-_____________| Low. 
Ls AS Fah eRe os ake oe ee a hn >40 | Rippable -...._________] Low. 
jena ate ht es ee Se et le ee SS >60 j---_-___________________| Low 
SPP NS eS oe ee EO St Se aa saat 20-40 | Rippable ______________| Moderate. 
esessaeccowen ee eee S| ee hae eed te 20-40 | Rippable _-_------_---__| Low. 
es iat see IS Se St) tt ed >60 |---.-----_______________| Low. 
Sitecee eri it eek. ne bee Se ce eo 20-40 | Rippable ---_____-______] Low. 
ise Se eh oe ed I A tp oN 20-40 | Rippable __-...__-_--__| Moderate. 
oti ctee tessa use si ss Gente ee >40 | Rippable --_____._.--__| Low. 
eee eteeiee se tee A | Se oe $60. |Joccuseneeecs-2s242225 1 ‘Low, 
poeeolite Stee & oe BE oe alls eta Ahead teal >60 |----_------..--_________] Moderate. 
oer mat set SS Os ea ee i re ek >60 |--------------.-.-------_] Moderate. 
ereveee a She ete Se eh Roe eee ie et >60 |---.-..--_.-_______-____] Moderate. 
Bese ooh a ecb Sota Sook |e sae at oe ee 20-40 | Rippable ---.-.-.-.----] Moderate. 
mated oe oes hE ee ele ee ete 20-40 | Rippable ----_.._._--__] Low. 
atc ye pee | ot he ws eR ee >40 | Rippable -.-.--_-_-_-___] Low. 
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Hydro- 


Flooding 


logic 
group 


Soil name and map symbol 


Rhame: 
RKB, 7 RKC, *RMC, 1RMD ___-~------_- 
Chinook part of RkB and RkC 
Fleak part of RmC and RmD ~~ 


Rhoades: 


Q Pod 


TRsA, 7 RsC, 7 RxB --------- 


Savag: 
SGA. “S08, UShA.edleses clea 
Rhoades part of ShA ~----~-_-.---- 


Searing: 
SIB ASME 22sec ccna 
Ringling part of SmB -------.------ 


QQ 


mo 


Sen: 
SnA, SnB, SnC, *SoB, + SoC, 1$rD _-__.. 
Golva part of So8 and SoC ~---_---- 

Sham: 

Shambo: 

‘Stady: 
SyA, SyB, 7S2C 
Manning part of $zC _._____..----- 

Tally: 


Telfer: 


leodes) 


Do Wo 


tA; TaR oo oceans nsece see 
+TeB, *TeC: 


ct 
= 
® 
3 
ua} 
p 
+ 
! 

' 

{ 

{ 

i 

1 

1 

| 

{ 

\ 

' 

| 

{ 

\ 

1 

| 

| 

I 

i 

‘ 
>> 


Vebar: 
VEC, FVFD, 2VrB, 7VrC + 
Flasher part of VfC and VfD -----~_ 
Tally part of VrB and VrC ~---_---__ 


Wabek: 


Wayden: 
Yetull: 


> fF OU to Pb 


Zeona:! 


Frequency 


Duration Months 


1This mapping unit is made up of two or more dominant kinds of soil. See the description of the mapping unit for the com- 


position and behavior characteristics of the mapping unit. 


pervious material. These soils have a very slow rate 
of water transmission. 

Flooding is the temporary covering of soil with water 
from overflowing streams, with runoff from adjacent 
slopes, and by tides. Water standing for short periods 
after rains or after snow melts is not considered flood- 
ing, nor is water in swamps and marshes. Flooding is 
rated in general terms that describe the frequency and 
duration of flooding and the time of year when flooding 
is most likely. The ratings are based on evidence in 
the soil profile of the effects of flooding, namely thin 
strata of gravel, sand, silt, or, in places, clay deposited 
by floodwater; irregular decrease in organic-matter 
content with increasing depth; and absence of distinc- 
tive soi] horizons that form in soils of the area that are 


not subject to flooding. The ratings are also based on 
local information about floodwater levels in the area 


‘and the extent of flooding; and on information that 


relates the position of each soil on the landscape to 
historic floods. 

The generalized description of flood hazards is of 
value in land-use planning and provides a valid basis 
for land-use restrictions. The soil data are less specific, 
however, than those provided by detailed engineering 
surveys that delineate flood-pr one areas at specific flood 
frequency levels. 

High water table is the highest level of a saturated 
zone more than 6 inches thick for a continuous period 
of more than 2 weeks during most years. The depth to 
a seasonal high water table applies to undrained soils. 
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water features—Continued 


High water table Bedrock 
Potential 
frost action 
Depth Kind Months Depth Hardness 
Ft In 
2560" sas oe cake ees ee ee ets 20-40 | Rippable _--_-_---_---_ Moderate. 
26.0" lennon ee eh eet 60) ane So ee Moderate. 
26.0) |b se Sen ee ee ee ee 10-20 | Rippable ~----.-_-_--_- Low. 
6.0! ete eto en ee ee ee >40 } Rippable ~------_____-__ Low. 
> G.0. [ier etal he ent eT ot Sed ee 60" |s220 ee Moderate. 
6.0! [iv sweet Ses a le cas oh see >40 | Rippable ----_______---_ ow. 
6.0» io es ee ee oe Se 20-40 | Rippable ~-..-_._._---. Moderate 
S600 ee ee 10-20 | Rippable ______________ Low. 
Do OO finn 2d ON hh a Ect EE oe At 20-40 | Rippable _.-___________ Moderate. 
SOO ar ee ae ee ee, Se a hee Re 360 Joven 2222s _| Moderate. 
17! 1 aa Pe ee Sa ye re el S60" [ee ee ee td Moderate. 
620) |e ae ahs a et en ae ae S60 |Ssescu snes oe sce Moderate. 
SOLO oe Fe SE a ee a $60’: |pos-secee Hess S sc cces Moderate. 
p2O.0! 52252 ae BS eae ce We ree eh ha hie: 8 eee OR a ee Low. 
26.0) |e oe eo 5 510 Aaa ee Moderate. 
6.0 We Soe UL eee ee Sh et be BO eta winln Siilierniwidelaiein oleracea! Low. 
6.0! cnt iee ieee 60° betuetseeoe. ee Moderate. 
> G0) 5 ions asennad CV NI oth, Mee tee aD Ro es og ce eld 20-40 | Rippable _____.________ Low. 
36.0) hoes ek is ol Pe a Seth ce 7-20 | Rippable ______________ Low. 
OA Ne a calal Sa he eh ae aba agendas eta eet S60) asco leo a Moderate. 
SP O.0ii es See et D260) o-oo ee eee 2 Low. 
5 G.05 ft 2a ea ee a 10-20 | Rippable _-_-_-__________ Low. 
20.0 s|eicm coe SoS a RG ea em ee S360) Jee scene ee eee Low 
OO lsat Sot hs one Oe A ea PS OOS aie hs Beet ee Low. 


Estimates are based mainly on the relationship be- 
tween grayish colors or mottles in the soil and the 
depth to free water observed in many borings made 
during the course of the soil survey. Indicated in table 
13 are the depth to the seasonal high water table; the 
kind of water table, that is, perched, artesian, or ap- 
parent; and the months of the year that the water table 
commonly is high. Only saturated zones above a depth 
of 5 or 6 feet are indicated. 


Information about the seasonal high water table’ 


helps in assessing the need for specially designed foun- 
dations, the need for specific kinds of drainage systems, 
and the need for footing drains to insure dry base- 
ments. Such information is also needed to decide 
whether or not construction of basements is feasible 


and to determine how septic tank absorption fields and 
other underground installations will function. Also, a 
seasonal high water table affects ease of excavation. 

Depth to bedrock is shown for all soils that are un- 
derlain by bedrock at a depth of 5 to 6 feet or less. For 
many soils, the limited depth to bedrock is a part of 
the definition of the soil series. The depths shown are 
based on measurements made in many soil borings and 
on other observations during the mapping of the soils. 
The kind of bedrock and its hardness as related to ease 
of excavation is also shown. Rippable bedrock can be 
excavated with a single-tooth ripping attachment on a 
200-horsepower tractor, but hard bedrock generally 
requires blasting. — 

Potential frost action refers to the likelihood of 
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damage to pavements and other structures by frost 
heaving and low soil strength after thawing. Frost ac- 
tion results from the movement of soil moisture 
into the freezing temperature zone in the soil, which 
causes ice lenses to form. Soil texture, temperature, 
moisture content, porosity, permeability, and content 
of organic matter are the most important soil proper- 
ties that affect frost action. It is assumed that the soil 
is not covered by insulating vegetation or snow and 
is not artificially drained. Silty and clayey soils that 
have a high water table in winter are most suscepti- 
ble to frost action. Well drained very gravelly or sandy 
soils are the least susceptible. 


Mechanical and Chemical Analysis 


Unpublished data that give detailed mechanical and 
chemical analyses of the following soils in Slope County 
are available from the Soil Conservation Service and 
the North Dakota Agricultural Experiment Station: 
Cabba silt loam (SUT0ND-44—4), Chama silt loam 
(SUT0ND-44-3), Grassna silt loam ( SU70ND_-44-1), 
Sen silt loam (SU70ND-44-2), Golva silt loam 
(SU7T0ND-44-5), Mott sandy loam (SU72ND-44-1), 
Study loam (SU72ND-44-3), Lawther clay, sandy sub- 
soil variant (SU72ND-44-2), Moreau silty clay 
(S64ND-44-1 and S64ND-44-2), and a silt loam soil 
(SU70ND-44-6) that is similar to Chama silt loam 
but has a surface layer that is too light in color to be 
considered a mollic epipedon. . . 

The data are useful in classifying soils and in de- 
veloping concepts of soil genesis. They are also useful 
in estimating available water capacity, wind erodibil- 
ity, fertility, tilth, and other soil properties that affect 
management. 


Formation and Classification of 
Soils 


In this section the factors of soil formation are dis- 
cussed and related to the soils in Slope County. In 
addition, the system of soil classification currently used 
is explained, and the soils of the county are placed in 
categories of that system. 


Factors of Soil Formation 


Soil is produced by soil-forming processes acting on 
materials deposited or accumulated by geologic agents. 
Soil characteristics are determined by the physical and 
mineralogical composition of the parent material, the 
climate under which the soil material has accumulated 
and existed since accumulation, the plant and animal 
life on and in the soil, the relief, or lay of the land, and 
the length of time the forces of soil formation have 
acted on the soil material. 

Climate and plant and animal life, chiefly plants, are 
active factors of soil formation. They act on the parent 
material that has accumulated through the weathering 
of rocks and slowly change it to a natural body that has 
genetically related horizons. The effects of climate and 
plant and animal life are conditioned by relief. The 
parent material also affects the kind of soil profile that 
is formed, and, in extreme cases, determines it almost 
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entirely. Finally, time is needed for changing the par- 
ent material into a soil that has a developed profile. It 
may be much or little, but some time is always required 
for differentiation of soil horizons. Generally, a long 
time is required for the development of distinct hori- 
zons. 

The factors of soil formation are so closely interre- 
lated in their effects on the soil that few generalizations 
can be made regarding the effect of any one factor un- 
less conditions are specified for the other four. Many of 
the processes of soil: development are unknown. 


Parent material 


A majority of the soils in Slope County developed in 
sedimentary material deposited millions of years ago 
when this area was covered by oceans or inland seas. 
Members of the White River, Fort Union, Hell Creek, 
and Fox Hill Formations of this period are in Slope 
County. 

The White River Formation is the youngest forma- 
tion in the county. It is on the summits and upper sides 
of buttes at the highest elevations. Most of this forma- 
ion has been removed by geologic erosion. 

The Fort Union Formation is the next oldest and 
most extensive formation. It consists of stratified lay- 
ers of sandstone, shale, siltstone, and lignite coalbeds. 
Major soils that developed on beds of siltstone of this 
formation are the Morton, Amor, Chama, and Cabba 
soils. Major soils that developed on sandstone strata 
are the Vebar, Flasher, and Tally soils. 

The Hell Creek Formation lies below the Fort Union 
Formation. It consists of stratified layers of sandstone, 
shale, and bentonite. Sandstone and sandy shale are the 
dominant rocks of this formation. 

The Fox Hill Formation is the oldest formation in 
ee survey area. It consists mainly of stratified sand- 
stone. 

Alluvium of the Holocene Epoch covers flood plains 
of the Little Missouri River and other major rivers and 
streams. Organic-matter content of these soils is low, 
and soil horizons are poorly developed. 

The-texture of parent material is important, because 
it determines the texture of the soil. For example, 
Yetull soils formed in sandy, wind-reworked parent 
material; they are too sandy for cultivation. Soils that 
formed in siltstone are silty; these soils are easily 
tilled, and plant roots and water penetrate easily. 


Climate 


Slope County has warm summers and cold winters. 
The average precipitation is slightly more than 15 
inches; three-fourths of the annual total falls during 
the growing season. ; 

Rainfall and temperature directly affect the soils 
through weathering of parent material; leaching and 
redistribution of carbonates and clay particles in the 


‘soil profile, for example, in Morton and Farland soils; 


and accumulating organic matter, for example, in the 
Grail and Grassna soils. Rainfall and temperatures are 
also directly responsible for the kinds of plants and 
animals that contribute to soil development. 
Weathering proceeds more slowly in Slope County 
than in the warmer, more humid parts of the country. 
In winter when the ground is frozen, leaching does not 
occur. In summer, rainfall peaks when evaporation and 
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transpiration approach their maximum. Rapid evap- 
oration and the maximum growth of vegetation at this 
time tend to decrease soil leaching, because they re- 
duce the amount of water moving downward through 
the soil. The older soils on uplands are leached of car- 
bonates to a depth of about 12 to 24 inches. 

The boundary between the aridic and ustic soil mois- 
ture zones crosses Slope County (fig. 12). Soil moisture 
in the ustic zone is limited, but it is generally present 
in sufficient amounts when conditions are suitable for 
plant growth. Soil moisture in the aridic zone is more 
limited than in the ustic zone. The differences in soil 
profile development and in soil use and management in 
Slope County because of the effects of these moisture 
zones are small. The same soils occur on both sides of 
the boundary. 


Relief 


Relief, or lay of the land, affects soil formation in 
several ways. Soils are poorly drained in areas where 
water stands in basins during part or all of the year. 
Such soils have many properties different from other 
soils, including arrangement of the soil horizons and 
mottling in the subsoil. Poorly drained soils in Slope 
County include Dimmick, Heil, and McKenzie soils. 

The soils, in the county are mostly nearly level to 
strongly sloping. On excessively drained ridgetops, the 
soils are shallow, organic-matter content is low, and 
lime is near the surface. Examples are Cabba, Cabbart, 
Flasher, and Fleak soils. Surface runoff is probably the 
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most limiting factor in the formation of the excessively 
drained, strongly sloping and steep soils. These soils 
are dry because much of the precipitation runs off and 
does not penetrate the soil. Consequently, the plant 
cover is sparse, the soils continue to erode, and soil 
development is restricted. 


Plant and animal life 


The native vegetation in Slope County, consisting 
mainly of short and mid grasses, has influenced soil 
development mainly through the large amount of de- 
caying organic matter that is incorporated into the soil. 
In addition, roots penetrate the soil and bring up plant 
naeens which are left near the surface as the plants 

ecay. 

Bacteria and other minute organisms have an im- 
portant role in soil formation. They break down plant 
and animal matter to form humus. Some forms of 
bacteria remove nitrogen from the atmosphere and, in 
association with legumes, convert it into a form that 
can be used by plants. Earthworms, some insects, ro- 
dents, and burrowing animals also affect soil develop- 
ment, mainly through soil mixing. 


Time 


Time is necessary for the factors of soil formation 
to act on parent material. The length of time fora 
particular soil to develop depends on parent material, 
relief, climate, and plant and animal life. 

The soils in the survey area range from mature soils 
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Figure 12.—Soil moisture zones in Slope County. 
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that have well developed profile characteristics to young 
soils that have little or no horizon differentiation or 
profile development. The well drained soils, for exam- 
ple, Morton soils, are among the most mature soils in 
the survey area. 

The effect of time is often modified by human ac- 
tivity. For example, tillage can cause erosion, and irri- 
gation affects drainage and the accumulation of salts. 

Most differences in soil profile development result 
from the combined effects of the other soil-forming 
factors rather than from the effects of time. 


Classification 


The system of classification used by the National 
Cooperative Soil Survey (5) has six categories. Begin- 
ning with the broadest, these categories are the order, 
suborder, great group, subgroup, family, and series. 
In this system the classification is based on the dif- 
ferent soil properties that can be observed in the field 
or those that can be inferred either from other prop- 
erties that are observable in the field or from the 
combined data of soil science and other disciplines. The 
properties selected for the higher categories are the 
result of soil genesis or of factors that affect soil gene- 
sis. In table 14, the soils of the survey area are classi- 
fied according to the system. Categories of the system 
are discussed in the following paragraphs. 

OrpvER. ‘Ten soil orders are recognized as classes in 
the system. The properties used to differentiate among 
orders are those that reflect the kind and degree of 
dominant soil-forming processes that have taken place. 
Each order is identified by a word ending in sol. An 
example is Entisol. 

SUBORDER. Each order is divided into suborders 
based primarily on properties that influence soil genesis 
and are important to plant growth or that are selected 
to reflect the most important variables within the or- 
ders. The last syllable in the name of suborder indicates 
the order. An example is Orthent (Ort, meaning true, 
plus ent, from Entisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, ar- 
rangement, and degree of expression of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and a prefix that suggests something 
about the properties of the soil. An example is Ustor- 
thents (Ust, meaning dry climate or ustic moisture re- 
gime, plus orthent, the suborder of Entisols that have 
an aquic moisture regime). 

SUBGROUP. Each great group may be divided into 
three subgroups: the central (typic) concept of the 
great groups, which is not necessarily the most exten- 
sive subgroup; the intergrades, or transitional forms 
to other orders, suborders, or great groups; and the 
extragrades, which have some properties that are rep- 
resentative of the great groups but do not indicate 
transitions to any other known kind of soil. Each sub- 
group is identified by one or more adjectives preceed- 
ing the name of the great group. The adjective Typic 
identifies the subgroup that is thought to typify the 
great group. An example is Typic Ustorthents. 

FAMILY. Families are established within a sub- 
group on the basis of similar physical and chemical 
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properties that affect management. Among the prop- 
erties considered in horizons of major biological ac- 
tivity below plow depth are particle-size distribution, 
mineral content, temperature regime, thickness of the 
soil penetrable by roots, consistence, moisture equiva- 
lent, soil slope, and permanent cracks. A family name 
consists of the name of a subgroup and a series of 
adjectives. The adjectives are the class names for the 
soil properties used as family differentiae. An example 
is loamy, mixed (calcareous), frigid, shallow, Typic 
Ustorthents, which is the complete classification for 
soils in the Cabbart series. 

SERIES. The series consists of soils that formed in 
a particular kind of material and have horizons that, 
except for texture of the surface soil or of the under- 
lying substratum, are similar in differentiating char- 
acteristics and in arrangement in the soil profile. 
Among these characteristics are color, texture, struc- 
ture, reaction, consistence, and mineral and chemical 
composition, 


General Nature of the County 


Slope County was organized in 1915. Many of. the 
early settlers emigrated from Norway, and most settled 
in the eastern Dakotas or in Minnesota before moving 
to Slope County. Others emigrated from Germany and 
the Ukraine. Many from Texas and the Southwest came 
North on‘cattle drives and then settled in Slope County. 

The population in 1920 was 4,940. It peaked in the 
1920’s and then gradually declined. In 1970, the popu- 
lation was 1,484, including 247 at Marmarth and 54 at 
Amidon, the county seat. Nearly 90 percent of the 
population lives on farms. 

The U.S. Government owns about 132,401 acres or 
16.8 percent of the county’s land area. Most of the 
Government-owned land is administered by the Forest 
Service. Most of this-land was purchased during the 
1930’s in an effort by the Federal Government to re- 
settle displaced farmers, purchase submarginal land, 
and reestablish grass on the land. This land is leased 
to farmers and ranchers. 

The topography ranges from nearly level plains to 
very steep buttes and valleys cut by streams. White 
Butte, the highest point in North Dakota, has an eleva- 
tion of 3,506 feet. The lowest elevation in the county 
is about 2,400 feet. 

The eastern two-thirds of the county is gently slop- 
ing. Several buttes stand several hundred feet above 
the plain. In the western third of the county, Badland 
is on both sides of the Little Missouri River and its 
tributaries. 

Slope County has three main watersheds: the Little 
Missouri River, the Cannonball River, and Cedar Creek. 
These streams have enough water in most years for 
irrigation or waterspreading, 

In 1975, no aquifers had been discovered in the sur- 
vey area, but a ground water study had begun. Most of 
the ground water is high in content of soluble salts. 

There are some oil wells in the county. Uranium was 
mined for a time in the north-central part. Large 
amounts of lignite coal underlie some parts of the 
county. To date, there are no producing mines. Gravel 
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TABLE 14.—Classification of the soils 


Soil name Family or higher taxonomic class 
JADSHE? eo 2 es ee ee Fine, montmorillonitic Borollic Natrargids. 
AVANCE Sudo SoS scwce ea cheu Sek au sen e ee easee Fine-loamy, mixed Typic Haploborolls, 
Arnegard .2-o-wee ee ee ee Fine-loamy, mixed Pachic Haploborolls. 
‘Belfield . 2232352 -b eo Se eee Fine, montmorillonitic Glossic Natriborolls. 
BONG oie ee se a lelelete cic aie nebo Fine-loamy, mixed (calcareous), frigid Ustic Torrifluvents. 
Borolls: 2222220) ce occ cet cece eesee Sandy and loamy, mixed Haploborolls, Argiborolls, and Natriborolls. 
Boxwelli 2-52 2 Lo so eee Fine-loamy, mixed Aridie Haploborolls. 
Brandenburg ~.---------------------------___ Loamy-skeletal, mixed (calcareous), frigid Lithic Ustorthents. 


Cabba ~_-_- ~| Loamy, mixed (calcareous), frigid, shallow Typic Ustorthents. 
__| Loamy, mixed (calcareous), frigid, shallow Ustic Torriorthents. 
Fine-silty mixed Typie Haploborolls. 

Fine-loamy over sandy or sandy-skeletal, mixed Aridic Haploborolls. 
Fine-silty, mixed, frigid Typic Ustochrepts. 

Coarse-loamy, mixed Aridic Haploborolls. 

Fine, montmorillonitic Typic Natriborolls. 

Coarse-loamy, mixed Typic Natriborolls. 

Fine, montmorillonitic, frigid Vertic Haplaquolls. 

Coarse-loamy, mixed Typic Natriborolls. 

Fine-silty, mixed Typic Argiborolls. 

Mixed, frigid, shallow Typic Ustipsamments. 

Mixed, frigid, shallow Typic Torripsamments. 

_-| Loamy, mixed (calcareous), frigid Fluvaquentic Haplaquolls. 
Coarse-loamy, mixed (calcareous), frigid Ustic Torrifluvents. 


Gola. 223055 on oe te Fine-silty, mixed Typic Haploborolls. 

YON 2S 2 Acuna cotter eaen eae Fine, montmorrillonitic Pachic Argiborolls. 

POSH USA h a cee lm anaemia ae ie Fine-silty, mixed Pachic Haploborolls. 

FAA eh aah ad ol hele nuh cei eae Sandy, mixed, frigid Ustic Torrifluvents. 

PLATVIGl Sciences te ieu clean wkd ae eee! Fine, mixed, frigid Typic Natraquolls. 

Havre: -- 22-5 5-- Fine-loamy, mixed (calcareous), frigid Ustic Torrifluvents. 
Heil ieee od 2 EE oe a ee pen eo Fine, montmorillonitic, frigid Typic Natraquolls. 

Korchea Fine-loamy, mixed (calcareous), frigid Mollie Ustifluvents. 
Kremlin Fine-loamy, mixed Aridic Haploborolls. 

Lawther Fine, montmorrillonitic Vertic Haploborolls. 

Lawther variant Fine, mixed, frigid Vertic Ustorthents. 

Lefor Fine-loamy, mixed Typic Argiborolls. 

Lihen Sandy, mixed Entic Haploborolls. 

Manning Coarse-loamy over sandy or sandy-skeletal, mixed Typic Haploborolls. 
McKenzie Fine, montmorillonitic (caleareous), frigid Typic Haplaquepts. 
Morea c.asubt eee co se bess le ee Fine, montmorillonitic Typic Haploborolls. 

Morton w2 265 he ee Fine-silty, mixed Typic Argiborolls. 

Mott: soe. 2) eee es eee Coarse-loamy, mixed Typic Haploborolls. 

Orthents Loamy, mixed, frigid, shallow, Ustorthents. 

Parshall ; Coarse-loamy, mixed Pachie Haploborolls. 

Patent sass so ae ioe see ee Fine-loamy, mixed (calcareous), frigid Ustic Torriorthents. 
Reeder: cs 2 ee Fine-loamy, mixed Typic Argiborolls. 


Fine, montmorillonitie Typic Argiborolls. 

Coarse-loamy, mixed Aridic Haploborolls. 

Fine, montmorillonitie Leptic Natriborolls. 

Fragmental, mixed Typic Haploborolls. 

Fine, montmorillonitie Typic Argiborolls. 

Fine-loamy, mixed Typic Haploborolls. 

Fine-silty, mixed Typic Haploborolls. 

Coarse-loamy, mixed (calcareous), frigid Ustic Torriorthents. 
Fine-loamy, mixed Typic Haploborolls. 

Fine-loamy over sandy or sandy-skeletal, mixed Typic Haploborolls. 
Coarse-loamy, mixed Typic Haploborolls. 

Sandy, mixed Entic Haploborolls. 

Coarse-loamy, mixed Typic Haploborolls. 

Sandy-skeletal, mixed Entic Haploborolls. 

Clayey, montmorillonitic (calcareous), frigid, shallow Typic Ustorthents. 
Mixed, frigid Ustie Torripsamments. 

Mixed, frigid Ustic Torripsamments. 


for roads is available in some areas, especially in the Highways 21 and 67 are primary roads in the eastern 
Flasher-Badland-Cabba association. Scoria, or porcel- part of the county. U.S. Highway 12 crosses the ex- 
lanite, is also used for surfacing roads. It is most com- treme southwestern part of the county through Mar- 
mon in the Absher-Belfield-Rhoades association, but it marth. Improved gravel roads provide access to most 
is found in nearly all areas of the county. farms and ranches. A main line of the Chicago, Mil- 
U.S. Highway 85 extends north and south through waukee, St. Paul, and Pacific Railroad parallels U.S. 
the east-central part of the survey area. North Dakota Highway 12 in the southwestern part of the county. 
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Climate ° 


Slope County has a typical continental climate in 
which annual and daily temperatures vary widely. 
There is usually a papit: progression of air mass sys- 
tems through the county: cold and dry air masses from 
the polar regions cross the county in winter, and warm 
and relatively moist air masses from the Gulf of Mex- 
ico account for the variable precipitation. Length of 
daylight in Slope County ranges from less than 9 hours 
daily in December to more than 16 hours daily in June. 

Air temperature in Slope County varies widely be- 
cause of the northerly location. The mean annual tem- 
perature is 42.5° F and, as shown in table 15, the 
average daily temperature ranges from 12.7° in Jan- 
uary to 70.1° in July. The average daily minimum 
temperature is 1.45° in January, and the average daily 
maximum temperature is 84.6° in July. 

The minimum daily temperature in Slope County is 
above freezing on only 125 days of the year. Typically, 
the first freeze occurs on about September 16. The 
average date for the last freeze in spring is about 
May 20. 

Determinations of the length of the frost-free period, 
a reasonable approximation of the growing season, are 
based on temperatures in exposed shelters 5 feet above 
ground level. It is not unusual for the air temperature 
closer to the ground to be 8 to 7 degrees lower than that 
measured inside an instrument shelter, especially on 
clear and calm nights and early in the morning when 
radiation loss from the ground and from. overlying air 
layers is unimpeded by clouds. 

In most years, small grain is planted in Slope County 


when the mean air temperature is about 40° F. The 


probability of a mean temperature of 40° is shown in 
table 16. : 
The occurrence of freezing temperatures is a prime 


*J. M. RAMIREZ, associate professor of soils (climatology), 
North Dakota State University, assisted in preparing this sec- 
tion. 
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consideration in scheduling fieldwork. The probability 
of frost (32° F and below) in Slope County in spring 
and fall is also in table 16. There is about a 25 to 30 
percent chance of frost as late as the end of May, and 
there is more than a 50 percent probability of morning 
frost as early as mid-September. 

Crop yields are adversely affected by temperatures 
in excess of 90°. The maximum daily temperature ex- 
ceeds 90° on an average of 24 days a year in Slope 
County. During the hottest period of the year, which 
extends from the last week in July through mid-August, 
there is'an 85 to 90 percent chance that the maximum 
i eee will be more than 90° on one day of the 
week. 

If subzero temperatures occur with high winds, live- 
stock must receive special protection and outdoor ac- 
tivity is greatly curtailed. The probability of subzero 
temperatures occurring for 5 consecutive days or longer 
in Slope County is shown in table 16. 

Extended periods of above-freezing temperatures in 
winter affect the planning and completing of outdoor 
work in construction and in other engineering activi- 
ties. This data and data on snow cover are significant 
for forecasting floods and for the soil thawing and 
freezing problems associated with frost heaving. 

The average annual precipitation in Slope County 
is 15.5 inches. This low amount places the county in a 
subhumid climatic classification. Over the last 70 years, 
however, the Marmarth Station recorded an average 
annual precipitation of approximately 20 inches for 6 
years and a precipitation of only 5 inches for 1 year, 
1935. Despite the low annual precipitation, industry 
and small grain crops benefit from having more than 
80 percent of the annual precipitation fall in April 
through September, 

Weekly precipitation in Slope County gradually in- 
creases from about one-tenth of an inch a week at the 
beginning of spring to a little less than an inch in the 


first week in June. It then gradually decreases to less 


than one-tenth of an inch early in October. 


TABLE 15.—Temperature, precipitation, and cloudiness 


Average temperature 


Month 


Minimum 
daily 


Maximum 
daily 


° 
| 


oF 


oO 


oo 
4 
rar) 
Hoo ee 
SP90.8D FEDS CORSO 9 60 CST 
NDOD mA MimH ODOR 


November -~------------ 
December ~~-~------4--~- 
Year 


on 
i) 
iS) 


Average number of days that are— 


Average 
precipita- Snowfall ; 
tion Clear Ante Cloudy 
In In 

46 5.19 6 9 16 

42 4,02 5 8 15 

64 5.08 6 8 17 

1.41 3.28 6 9 15 

2.38 43 6 11 14 

8.64 0 q 10 13 

2.28 0 12 12 7 

1.67 0 13 10 8 

1.22 18 10 8 12 

66 1.80 10 8 13 

AT 8.50 6 8 10 

87 3.74 6 a 18 

15.57 25.37 93 108 164 
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TABLE 16.—Probability of selected temperatures, 


by weeks 
Temperature Week Probability 
Pet 
Average of 40° F or March 22-28 20 
higher. March 29-April 4 30 
April 5-11 40 
April 12-18 70 
April 19-25 85-90 
April 26—~May 2 80-85 
Minimum of 32° F or May 3-9 70-80 
lower, in spring. May 17-23 40 
May 31-June 6 10-15 
Minimum of 32° F or August 30-September 5 10-15 
lower, in fall. September 13-19 40-50 
September 27—October 3 80 
Daily minimum below December 13-19 20-25 
0° F on 5 or more December 27-January 2 20-25 
consecutive days. January 10-16 80-85 
January 24-30 40 
February 7-13 20 
February 21-29 15-20 
Daily maximum of 32° Oetober 25-31 90+ 
F or higher on 5 or November 8-14 70 
more consecutive December 6-12 40 
days. January 3-9 20-30 
January 31-February 6 80 
March 1-7 40-45 
March 29-April 4 85-90 


The probability of at least one-half inch of rain 
falling per week in March, April, and May ranges from 
less than 5 percent to about 25 percent. About the same 
amount is lost through evaporation each week during 
spring. In summer, when the moisture deficit is more 
critical, about one-fourth inch of water per day may be 
lost through evaporation on an open surface, although 
loss by crops is usually less. 

Less than one-fourth of the annual precipitation in 
Slope County falls as snow. At least 6 inches of snow 
are on the ground on about 20 days of the year. In an 
average year, the first inch of accumulation falls in the 
last week of December, and the last inch falls as late 
as mid-March. 

Westerly and east-southeasterly winds prevail from 
November through early in spring. Northwest and 
southeast winds prevail from May through fall. Wind- 
speed is mainly 8 to 15 miles per hour. 

Most summer precipitation in Slope County is as- 
sociated with severe thunderstorms. Thunderstorms 
occur on about 36 days each year. Thunderstorm activ- 
ity peaks in July, when an average of 10 days have 
thunderstorms, 

Hail falls in the county mainly in June, July, and 
August. In a 20-year period, hail damage has been re- 
ported 50 times. 

Tornadoes also occur in Slope County. 

Relative humidity. and dewpoint temperature are 
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convenient indicators of moisture in the air. Relative 
humidity is highest in mid-winter, ranging from 65 to 
75 percent throughout the day. Much lower humidity 
occurs in the afternoon during summer and late in fall. 
Dewpoint temperature ranges from just above 5° in 
winter to 55° in summer, following the air temperature 
trends very closely. 

The interaction of the two most important elements 
of climate—precipitation and temperature—causes 
droughts and wet spells. Long-term records of Slope 
County show that 10 droughts and 11 wet spells oc- 
curred in 1930 through 1970. In more than half of this 
time, at least some restriction of crop growth occurred 
during the growing season. The long, severe droughts 
in the 1930’s and wet spells in the 1940’s were followed 
by deficits of surface moisture alternating with mod- 
erate surpluses. Wet spells in the late 1960’s were 
markedly more serious than in earlier years. 


Farming 


Since the early 1930’s, the number of farms in the 
county has decreased and the size has increased. In 
1950, there were 456 farms, and the average size was 
1,340 acres. In 1969, there were 324 farms, and the 
average size was 2,240 acres. Of these, 139 farms were 
operated by full owners, 144 by part owners, and 41 . 
by tenants. 

About 93 percent of the county is farmland. About 
38 percent is used for cultivated crops. The farms are 
mainly diversified, but some raise only small grain or 
only livestock. A few are dairy farms. 

Wheat is the principal crop, Oats, barley, rye, corn, 
and alfalfa are also grown. In 1969, wheat was har- 
vested on 82,868 acres; oats, on 15,883 acres; barley, 
on 8,504 acres; and rye, on 4,387 acres. Alfalfa and 
alfalfa-grass mixtures were cut on 16,107 acres. Corn 
was grown on 2,576 acres; most of the corn was cut 
for silage. 

Livestock is an important part of the economy. In 
1969, 230 farms raised 25,979 cattle and calves, 50 
farms raised 1,656 hogs, and 33 farms raised 4,502 
sheep. Most of the livestock are sold as feeder animals 
or as butcher cows and bulls. The trend has been to- 
ward fewer livestock. 

Most of the small grain is raised in the eastern two- 
thirds of the county, The western third is used mainly 
for cattle grazing. 
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Glossary 


Alkali (sodic) soil. A soil having so high a degree of alkalinity 
(pH 8.5 or higher), or so high a percentage of exchangeable 
sodium (15 percent or more of the total exchangeable 
bases), or both, that plant growth is restricted. 

Alluvial fan. A fan-shaped deposit of sand, gravel, or finer 
textured material dropped by streams in places where 
gradient abruptly decreases. . . 

Alluvium, Material, such as sand, silt, or clay, deposited on 
land by streams. . : 

Available water capacity (available moisture capacity). The 
capacity of soils to hold water available for use by most 
‘plants. It is commonly defined as the difference between 
the amount of soil water at field moisture capacity and the 
amount at wilting point. It is commonly expressed as inches 


of water per inch of soil. The capacity, in inches, in a 60- 
inch profile or to a limiting layer is expressed as— 
Inches 
Very low 0 to 3 
LOW =o Seat eat Se ee 3 to 6 
Moderate --.6 to 9 
High, 22 = s-Jeec nas Sect e se eae es More than 9 


Buffer strips. Narrow strips of row crops, including flax, corn, 
and tame mustard that are seeded late in the growing sea- 
son on summer fallow. The strips help to control soil blow- 
ing and hold snow on fields in winter. Tall wheatgrass can 
be used as a permanent buffer strip. : 

Caleareous soil. A soil containing enough calcium carbonate 
(commonly with magnesium carbonate) to effervesce (fizz) 
visibly when treated with cold, dilute hydrochloric acid. A 
soil having measurable amounts of calcium carbonate or 

._ magnesium carbonate. : . 

Clay. As a soil separate, the mineral soil particles less than 

~ "0.002 millimeter in diameter. As a soil textural class, soil 
material that is 40 percent or more clay, less than 45 per- 
cent sand, and less than 40 percent silt. 

Clay film. A thin coating of oriented clay on the surface of a 
soil aggregate or lining pores or root channels. Synonyms: 
clay coat, clay skin. . 

Claypan. A slowly permeable soil horizon that contains much 
more clay than the horizons above it. A claypan is com- 
monly hard when dry and plastic or stiff when wet. 

Colluvium. Soil material, rock fragments, or both moved by 
creep, slide, or local wash and deposited at the bases of 
steep slopes. : . 

Complex, soil. A mapping unit of two or more kinds of soil 
occurring in such an intricate pattern that they cannot be 
shown separately on a soil map at the selected scale of 
mapping and publication. . . 

Consistence, soil. The feel of the soil and the ease with which 
a lump can be crushed by the fingers. Terms commonly 
used to describe consistence are— 

Loose.—Noncoherent when dry or moist; does not hold 
together in a mass. 

Friable—When moist, crushes easily under gentle pres- 
sure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate pressure 
between thumb and forefinger, but resistance is dis- 
tinctly noticeable. 

_ Plastic.—When wet, readily deformed by moderate pres- 
sure but can be pressed into a lump; will form a 
“wire” when rolled between thumb and forefinger. 

Sticky—When wet, adheres to other material and tends 
to stretch somewhat and pull apart rather than to 

ull free from other material. 

Hard-When dry, moderately resistant to pressure; can 
be broken with difficulty between thumb and fore- 
finger. 

Soft—When dry, breaks into powder or individual grains 
under very slight pressure. , 

Cemented.—Hard; little affected by moistening. 

Cover crop. A close-growing crop grown primarily to improve 
and protect the soil between periods of regular crop produc- 
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tion, or a crop grown between trees and vines in orchards 
and vineyards. A cover crop commonly is planted in late 
summer to protect fallow fields from soil blowing. 

Deferred grazing. A delay in grazing until range plants have 
reached a specified stage of growth. Grazing is deferred in 
order to increase the vigor of forage and to allow desirable 
plants to produce seed. Contrasts with continuous grazing 
and rotation grazing. 

Diversion (or diversion terrace). A ridge of earth, generally a 
terrace, built to protect downslope areas by diverting runoff 
from its natural course. 

Drainage class (natural). Refers to the frequency and duration 
of periods of saturation or partial saturation during soil 
formation, as opposed to altered drainage, which is com- 
monly the result of artificial drainage or irrigation put may 
be caused by the sudden deepening of channels or the block- 
ing of drainage outlets. Seven classes of natural soil drain- 
age are recognized: 

Excessively drained.—Water is removed from the soil 
very rapidly. Excessively drained soils are commonly 
very coarse textured, rocky, or shallow. Some are 
steep. All are free of the mottling related to wetness. 

Somewhat excessively drained—Water is removed from 
the soil rapidly. Many somewhat excessively drained 
soils are sandy and rapidly pervious. Some are shal- 
low. Some are so steep that much of the water they 
receive is lost as runoff. All are free of the mottling 
related to wetness. 

Well drained.—Water is removed from the soil readily, 
but not rapidly. It is available to plants throughout 
most of the growing season, and wetness does not 
inhibit growth of roots for significant periods during 
most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of 
mottling. 

Moderately well drained.—Water is removed from the 
soil somewhat slowly during some periods. Moder- 
ately well drained soils are wet for only a short time 
oe the growing season, but periodically for lon 
enough that most mesophytic crops are affected. 
They commonly have a slowly pervious layer within 
or directly below the solum, or periodically receive 
-high rainfall, or both. 

Somewhat poorly drained.—Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season, Wetness markedly re- 
stricts the growth of mesophytic crops unless artifi- 
cial drainage is provided. Somewhat poorly drained 
soils commonly have a slowly pervious layer, a high 
water table, additional water from seepage, nearly 
continuous rainfall, or a combination of these. 

Poorly drained—Water is removed so slowly that the soil 
is saturated periodically during the growing season 
or remains wet for long periods. Free water is 
commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage re- 
sults from a mee water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rainfall, 
or a combination of these. 

Very poorly drained—Water is removed from the soil 
so slowly that free water remains at or on the sur- 
face during most of the growing season. Unless 
the soil is artificially drained, most mesophytie crops 
cannot be aaele Very poorly drained soils are com- 
monly level or depressed and are frequently ponded. 
Yet, where rainfall is high and nearly continuous, 
they can have moderate or high slope gradients, as 
for example in “hillpets” and “climatie moors.” 

Fallow. Cropland left idle in order to restore productivity 
through accumulation of moisture. Summer fallow is com- 
mon in regions of limited rainfall where cereal grains are 
grown. The soil is tilled for at least one growing season 
for weed control and decomposition of plant residue. 

Flooding. The temporary covering of soil with water from 
overflowing streams, runoff from adjacent slopes, and 
tides. Frequency, duration, and probable dates of oecur- 
rence are estimated. Frequency is expressed as none, rare, 
occasional, and frequent. None means that flooding is not 
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probable; rare that it is unlikely but possible under un- 
usual weather conditions; occasional that it occurs on an 
average of once or less in 2 years; and frequent that it 
occurs on an average of more than once in 2 years. Dura- 
tion is expressed as very brief if less than 2 days, brief if 
2 to 7 days, and long if more than 7 days. Probable dates 
are expressed in months; November-May, for example, 
means that flooding can occur during the period November 
through May. Water standing for short periods after rain- 
fall or commonly covering swamps and marshes is not 
considered flooding. 

Grassed waterway. A natural or constructed waterway, typi- 
cally broad and shallow, seeded to grass as protection 
eee erosion. Conducts surface water away from crop- 
and. 

Horizon, soil. A layer of soil, approximately parallel to the 
surface, having distinct characteristics produced by _ soil- 
forming processes. The major horizons of mineral soil are 
as follows: 

O horizon.—An organic layer, fresh and decaying plant 
residue, at the surface of a mineral soil. 

A horizon.—The mineral horizon, formed or forming at 
or near the surface, in which an accumulation of 
humified organic matter is mixed with the mineral 
material. Also, a plowed surface horizon most of 
which was originally part of a B horizon. 

A2 horizon.—A mineral horizon, mainly a residual con- 
centration of sand and silt high in content of resis- 
tant minerals as a result of the loss of silicate clay, 
iron, aluminum, or a combination of these. 

B horizon.—The mineral horizon below an A_ horizon. 
The B horizon is in part a layer of change from the 
overlying A to the underlying C horizon. The B 
horizon also has distinctive characteristics caused 
(1) by accumulation of clay, sesquioxides, humus, or 
a combination of these; (2) by prismatic or blocky 
structure; (3) by redder or browner colors than 
those in the A horizon; or (4) by a combination of 
these. The combined A and B horizons are generally 
called the solum, or true soil. If a soil lacks a B 
horizon, the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding in- 
durated bedrock, that is little affected by soil-forming 
processes and does not have the properties typical 
of the A or B horizon. The material of a C horizon 
may be either like or unlike that from which the 
solum is presumed to have formed. If the material 
is known to differ from that in the solum the Roman 
numeral II precedes the letter C. 

R layer.—Consolidated rock beneath the soil. The rock 
commonly underlies a C horizon, but can be directly 
below an A or a B horizon. 

Lacustrine deposit (geology). Material deposited in lake water 
and exposed when the water level is lowered or the eleva- 
tion of the land is raised. 

Leaching. The removal of soluble material from soil or other 
material by percolating water. 

Liquid limit. The moisture content at which the soil passes 
from a plastic to a liquid state. 

Mottling, soil. Irregular spots of different colors that vary in 
number and size. Mottling generally indicates poor aeration 
and impeded drainage. Descriptive terms are as follows: 
abundance—few, common, and many; size—fine, medium, 
and coarse; and contrast—faint, distinct, and prominent. 
The size measurements are of the diameter along the great- 
est dimension. Fine indicates less than 5 millimeters (about 
0.2 inch); medium, from 5 to 15 millimeters (about 0.2 to 
dial and coarse, more than 15 millimeters (about 0.6 
inch). 

Nutrient, plant. Any element taken in by a plant, essential to 
its growth, and used by it in the production of food and tis- 
sue. Plant nutrients are nitrogen, phosphorus, potassium, 
calcium, magnesium, sulfur, iron, manganese, copper, boron, 
zine, and perhaps other elements obtained from the soil; 
and carbon, hydrogen, and oxygen obtained largely from 
the air and water. 

Organic matter. A general term for plant and animal material 
in or on the soil in all stages of decomposition. Readily 
decomposed organic matter is often distinguished from the 
more stable forms that are past the stage of rapid decom- 
position. 
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Overgrazing. Grazing so heavily that future production of for- 
age is impaired and plants or soil, or both, deteriorate. 
Parent material. The great variety of unconsolidated organic 
and mineral material in which soil forms. Consolidated 

bedrock is not yet parent material by this concept. 

Ped. An individual natural soil aggregate, such as a granule, a 
prism, or a block. 

Permeability. The quality that enables the soil to transmit 
water or air, measured as the number of inches per hour 
that water moves through the soil. Terms describing per- 
meability are very slow (less than 0.06 inch), slow (0.06 
to 0.20 inch), moderately slow (0.2 to 0.6 inch), moderate 
(0.6 to 2.0 inches), moderately rapid (2.0 to 6.0 inches), 
rapid (6.0 to 20 inches), and very rapid (more than 20 
inches). 

Phase, soil. A subdivision of a soil series or other unit in the 
soil classification system based on differences in the soil 
that affect its management. A soil series, for example, may 
be divided into phases on the bases of differences in slope, 
stoniness, thickness, or some other characteristic that af- 
fects management. These differences are too small to justify 
separate series. 

Plasticity index. The numerical difference between the liquid 
limit and the plastic limit; the range of moisture content 
within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil changes 
from a semisolid to a plastic state. 

Porcellanite. Also called scoria. Red baked shale or clinker 
beds formed by burning of underground coal veins. 

Profile, soil. A vertical section of the soil extending through 
all its horizons and into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, 

‘ expressed in pH values. A. soil that tests to pH 7.0 is de- 
scribed as precisely neutral in reaction because it is neither 
acid nor alkaline. The degree of acidity or alkalinity is 
expressed as—— 

pH pH 
Extremely acid ~.__Below4.5 Neutral __________ 6.6 to 7.3 
Very strongly acid --4.5t05.0 Mildly alkaline _____ 7A to 7.8 
i a8 Moderately alkaline _7.9 to 8.4 
5 


Strongly acid ~_____ 5.1 to x 
Medium acid ~~ _5.6 to 6 Strongly alkaline ___8.5to 9.0 
Slightly acid -.--___ 6.1 to 6 Very strongly 


alkaline ---_9.1 and higher 


Saline-alkali soil. A soil that contains a harmful concentration 
of salts and exchangeable sodium; contains harmful salts 
and is strongly alkaline; or contains harmful salts and ex~ 
changeable sodium and is very strongly alkaline. The salts, 
exchangeable sodium, and alkaline reaction are in the soil 
in such location that growth of most crop plants is less 
than normal. 

Saline soil. A soil containing soluble salts in an amount that 
impairs growth of plants. A saline soil does not contain 
excess exchangeable sodium. 

Sand. As a soil separate, individual rock or mineral fragments 
from 0.05 millimeter to 2.0 millimeters in diameter. Most 
sand grains consist of quartz. As a soil textural class, a 
soil that is 85 percent or more sand and not more than 10 
percent clay. 

Seepage. The rapid movement of water through the soil. Seep- 
age adversely affects the specified use. 

Series, soil. A group of soils, formed from a particular type of 
parent material, having horizons that, except for the tex~ 
ture of the A or surface horizon, are similar in all profile 
characteristics and in arrangement in the soil profile. 
Among these characteristics are color, texture, structure, 
reaction, consisting, and mineralogical and chemical com- 
position. 

Shrink-swell. The shinking of soil when dry and the swelling 
when wet. Shrinking and swelling can damage roads, dams, 
building foundations, and other structures. It can also 
damage plant roots. 

Silt. As a soil separate, individual mineral particles that range 
in diameter from the upper limit of clay (0.002 millimeter) 
to the lower limit pit fine sand (0.05 millimeter). As a 
soil textural class, soil that is 80 percent or more silt and 
less than 12 percent clay. 

Solum. The upper part of a soil profile, above the C horizon, 
in which the processes of soil formation are active. The 
solum in mature soil consists of the A and B horizons. Gen- 
erally, the characteristics of the material in these horizons 


170 


are unlike those of the underlying. material. The living 
roots and other plant and animal life characteristics of the 
soil are largely confined to the solum. 

Stripcropping. Growing crops in a systematic arrangement of 
strips or bands which provide vegetative barriers to wind 
and water erosion. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or aggregates that are separated from 
adjoining aggregates. The principal forms of soil structure 
are—platy (laminated), prismatic (vertical axis of aggre- 
gates longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and gran- 
ular. Structureless soils are either single grained (each 
grain by itself, as in dune sand) or massive (the particles 
adhering without any regular cleavage, as in many hard- 


pans). 

Stubble mulch. Stubble or other crop residue left on the soil, 
or partly worked into the soil, to provide protection from 
soil blowing and water erosion after harvest, during prepa- 
ration of a seedbed for the next crop, and during the early 
growing period of the new crop. . 

Subsoil. Technically, the B horizon; roughly, the part of the 
solum below plow depth. 

Substratum. The part of the soil below the solum. 

Surface layer. The soil material above the subsoil. It includes 
the A horizon and part of the B horizon and has no depth 
imit. 

Surface soil. The soil ordinarily moved in tillage, or its equiv- 
alent in uncultivated soil, ranging in depth from 4 to 10 
inches (10 to 25 centimeters). Frequently designated as the 
“plow layer,” or the “Ap horizon.” 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in 
order of increasing proportion of fine particles, are sand, 
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loamy sand, sandy loam, loam, silt, silt loam, sandy clay 

loam, clay loam, silty clay loam, sandy clay, silty clay, and 

clay. The sand, foamy sand, and sandy loam classes may be 

ene divided by specifying “coarse,” “fine,” or “very 
ne. 

Tilth, soil. The condition of the soil, especially the soil struc- 
ture, as related to the growth of plants. Good tilth refers 
to the friable state and is associated with high noncapillary 
porosity and stable structure. A soil in poor tilth is non- 
friable, hard, nonaggregated, and difficult to till. 

Topsoil (engineering), Presumably a fertile soil or soil mate- 
rial, or one that responds to fertilization, ordinarily rich 
in organic matter, used to topdress roadbanks, lawns, and 
gardens. 

Variant, soil. A soil having properties sufficiently different 
from those of other known soils to justify a new series 
name, but the limited geographic soil area does not justify 
creation of a new series. 

Water table. The upper limit of the soil or underlying rock 
material that is wholly saturated with water. 

Water table, apparent. A thick zone of free water in the 
soil. An apparent water table is indicated by the 
level at which water stands in an uncased borehole 
after adequate time is allowed for adjustment in the 
surrounding soil. 

Water table, artesian. A water table under hydrostatic 
head, generally beneath an impermeable layer. When 
this layer is penetrated, the water level rises'in an 
uncased borehole. 

Water table, perched, A water table standing above an 
unsaturated zone. In places an upper,. or perched, 
water table is separated from a lower one by a dry 
zone. 
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This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-FT C@ftc.usda.gov. For assistance with publications that include maps, 
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office. You can locate the correct office and phone number at http://offices.sc.egov. 
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The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers. If you believe you experienced discrimination when obtaining services from 
USDA, participating in a USDA program, or participating in a program that receives 
financial assistance from USDA, you may file a complaint with USDA. Information 
about how to file a discrimination complaint is available from the Office of the 
Assistant Secretary for Civil Rights. USDA prohibits discrimination in all its programs 
and activities on the basis of race, color, national origin, age, disability, and where 
applicable, sex (including gender identity and expression), marital status, familial 
status, parental status, religion, sexual orientation, political beliefs, genetic information, 
reprisal, or because all or part of an individual’s income is derived from any public 
assistance program. (Not all prohibited bases apply to all programs.) 


To file a complaint of discrimination, complete, sign, and mail a program 
discrimination complaint form, available at any USDA office location or online at 


www.ascr.usda.gov, or write to: 


USDA 

Office of the Assistant Secretary for Civil Rights 
1400 Independence Avenue, S.W. 

Washington, DC 20250-9410 


Or call toll free at (866) 632-9992 (voice) to obtain additional information, the 
appropriate office or to request documents. Individuals who are deaf, hard of hearing, 
or have speech disabilities may contact USDA through the Federal Relay service 
at (800) 877-8339 or (800) 845-6136 (in Spanish). USDA is an equal opportunity 
provider, employer, and lender. 


Persons with disabilities who require alternative means for communication of 
program information (e.g., Braille, large print, audiotape, etc.) should contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 
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U. S. DEPARTMENT OF AGRICULTURE 


SOIL CONSERVATION SERVICE AND FOREST SERVICE 


SLOPE COUNTY, NORTH DAKOTA NORTH DAKOTA AGRICULTURAL EXPERIMENT STATION 


SOIL LEGEND 


The first capital letter is the initial one of the soil name. The lower case letter that follows separates 
mapping units having names that begin with the same letter except that it does not separate slope phases. 
A second capital letter A, B, C, D, E or F shows the slope. Symbols without a slope letter are for soils 
that are nearly level or a miscellaneous land type. 


SYMBOL NAME SYMBOL NAME SYMBOL NAME 


AbA 
AbC 
AgA 
AgB 
AgC 
ArB 


BaF 
Bb 

BeA 
BeB 
BfA 
BB 
BhA 
BhB 
BkC 
Bnc 
Bo 

BrE 
BtB 
Btc 
BuE 


CaE 
ChE 
CcD 
CdD 


Absher loam, 1 to 3 percent slopes 
Absher loam, 3 to 9 percent slopes 
Amor loam, 1 to 3 percent slopes 
Amor loam, 3 to 6 percent slopes 
Amor loam, 6 to 9 percent slopes 
Arnegard loam, 3 to 6 percent slopes 


Badland-Cabbart complex, 9 to 50 percent slopes 
Badland 

Belfield silt loam, 1 to 3 percent slopes 

Belfield silt loam, 3 to 6 percent slopes 

Belfield silty clay loam, 1 to 3 percent slopes 

Belfield silty clay loam, 3 to 6 percent slopes 
Belfield-Rhoades silty clay loams, 1 to 3 percent slopes 
Belfield-Rhoades silty clay loams, 3 to 6 percent slopes 
Benz silt loam, 1 to 9 percent slopes 

Benz and Absher clay loams, 1 to 9 percent slopes 
Borolls, saline 

Borolls and Orthents, stony, 15 to 45 percent slopes 
Boxwell loam, 3 to 6 percent slopes 

Boxwell loam, 6 to 9 percent slopes 

Brandenburg-Cabba complex, 6 to 40 percent slopes 


Cabba loam, 15 to 40 percent slopes 
Cabba-Badland complex, 9 to 40 percent slopes 
Cabba-Chama complex, 9 to 15 percent slopes 
Cabba-Chama stony loams, 3 to 20 percent slopes 
Cabbart silt loam, 3 to 9 percent slopes 

Cabbart silt loam, 9 to 15 percent slopes 
Cabbart silt loam, 15 to 40 percent slopes 
Cabbart-Badland complex, 9 to 40 percent slopes 
Chama silt loam, 1 to 3 percent slopes 

Chama silt loam, 3 to 6 percent slopes 
Chama-Cabba silt loams, 3 to 6 percent slopes 
Chama-Cabba silt loams, 6 to 9 percent slopes 
Chama-Cabba silt loams, 9 to 15 percent slopes 
Chama-Cabbart silt loams, 6 to 9 percent slopes 
Chanta loam, 1 to 3 percent slopes 

Chanta loam, 3 to 6 percent slopes 

Cherry silty clay loam, 3 to 9 percent slopes 
Chinook fine sandy loam, 1 to 6 percent slopes 


Daglum fine sandy loam, 1 to 6 percent slopes 

Daglum fine sandy loam, 6 to 9 percent slopes 
Daglum-Rhoades silty clay loams, 1 to 6 percent slopes 
Dimmick silty clay 


Ekalaka-Desart fine sandy loams, 1 to 6 percent slopes 
Ekalaka soils, 1 to 6 percent slopes 
Ekalaka soils, 6 to 9 percent slopes 


Farland silt loam, 1 to 3 percent slopes 
Farland silt loam, 3 to 6 percent slopes 


FoE 
FhD 
FhE 
FkE 
FID 
FIE 
Fu 


GIA 
GIB 
GoC 
GrA 
GrB 
Gta 
GtB 
GwA 
GxB 


HaA 
He 
HeA 
Hz 


KcA 
Kh 

KrB 
Krc 


LaA 
LaB 
Le 

LdA 
Ldc 
LeB 
LeC 


MaA 
MaB 
MeA 
MeB 
MeC 
MoA 
MoB 
MoC 
MpA 
MpB 
MpC 
MrB 
MrC 
MsA 
MsB 
MtA 
MtB 


Flasher-Badland complex, 9 to 40 percent slopes 
Flasher soils, 3 to 15 percent slopes 

Flasher soils, 15 to 40 percent slopes 
Fleak-Badland complex, 9 to 40 percent slopes 
Fleak soils, 3 to 15 percent slopes 

Fleak soils, 15 to 40 percent slopes 
Fluvaquentic Haplaquolls 


Glendive fine sandy loam, 1 to 3 percent slopes 
Glendive fine sandy loam, 3 to 6 percent slopes 
Golva silt loam, 6 to 9 percent slopes 

Grail silt loam, 1 to 3 percent slopes 

Grail silt loam, 3 to 6 percent slopes 

Grail silty clay loam, 1 to 3 percent slopes 

Grail silty clay loam, 3 to 6 percent slopes 
Grassna silt loam, 1 to 3 percent slopes 

Grassna and Golva silt loams, 3 to 6 percent slopes 


Hanly soils, 1 to 3 percent slopes 
Harriet complex 

Havre soils, 1 to 3 percent slopes 
Heil and McKenzie soils 


Korchea loam, 1 to 3 percent slopes 
Korchea and Havre soils, channeled 
Kremlin loam, 1 to 6 percent slopes 
Kremlin loam, 6 to 9 percent slopes 


Lawther silty clay, 1 to 3 percent slopes 

Lawther silty clay, 3 to 6 percent slopes 
Lawther-Rhoades silty clays 

Lawther clay, sandy subsoil variant, 1 to 3 percent slopes 
Lawther clay, sandy subsoil variant, 3 to 9 percent slopes 
Lefor-Vebar fine sandy loams, 1 to 6 percent slopes 
Lefor-Vebar fine sandy loams, 6 to 9 percent slopes 


Manning fine sandy loam, 1 to 3 percent slopes 
Manning fine sandy loam, 3 to 6 percent slopes 
Moreau silty clay, 1 to 3 percent slopes 

Moreau silty clay, 3 to 6 percent slopes 

Moreau silty clay, 6 to 9 percent slopes 

Morton silt loam, 1 to 3 percent slopes 

Morton silt loam, 3 to 6 percent slopes 

Morton silt loam, 6 to 9 percent slopes 

Morton complex, 1 to 3 percent slopes 

Morton complex, 3 to 6 percent slopes 

Morton complex, 6 to 9 percent slopes 
Morton-Rhoades silt loams, 3 to 6 percent slopes 
Morton-Rhoades silt loams, 6 to 9 percent slopes 
Mott sandy loam, 1 to 3 percent slopes 

Mott sandy loam, 3 to 6 percent slopes 

Mott loam, 1 to 3 percent slopes 

Mott loam, 3 to 6 percent slopes 


PaB 
PeB 
PeD 
PsD 


ReA 
ReB 
ReC 
RgA 
RgB 
RhA 
Rho 
RkB 
RkC 
RmC 
RmD 
RsA 
RsC 
RxB 


SgA 
SgB 
ShA 
SIB 

SmB 
SnA 
SnB 
SnC 
SoB 
SoC 
SrD 

SsC 
StA 

StB 

SyA 
SyB 
$zc 


TaA 
TaB 
TeB 
TeC 


VFC 
vfD 
VrB 
vrc 


WaE 
WyC 


YeE 


ZfC 


Parshall fine sandy loam, 1 to 6 percent slopes 

Patent loam, 3 to 6 percent slopes 

Patent loam, 6 to 15 percent slopes 

Patent-Sham-Gullied land complex, 3 to 15 percent slopes 


Reeder loam, 1 to 3 percent slopes 

Reeder loam, 3 to 6 percent slopes 

Reeder loam, 6 to 9 percent slopes 

Regent silty clay loam, 1 to 3 percent slopes 

Regent silty clay loam, 3 to 6 percent slopes 
Regent-Rhoades silty clay loams, 1 to 3 percent slopes 
Regent-Rhoades silty clay loams, 3 to 9 percent slopes 
Rhame-Chinook fine sandy loams, 3 to 6 percent slopes 
Rhame-Chinook fine sandy loams, 6 to 9 percent slopes 
Rhame-Fleak fine sandy loams, 6 to 9 percent slopes 
Rhame-Fleak fine sandy loams, 9 to 15 percent slopes 
Rhoades-Belfield complex, 1 to 3 percent slopes 
Rhoades-Belfield complex, 3 to 9 percent slopes 
Rhoades complex, 1 to 6 percent slopes 


Savage silty clay loam, 1 to 3 percent slopes 
Savage silty clay loam, 3 to 6 percent slopes 
Savage-Rhoades silty clay loams, 1 to 3 percent slopes 
Searing loam, 3 to 6 percent slopes 
Searing-Ringling stony loams, 3 to 6 percent slopes 
Sen silt loam, 1 to 3 percent slopes 

Sen silt loam, 3 to 6 percent slopes 

Sen silt loam, 6 to 9 percent slopes 

Sen-Golva silt loams, 3 to 6 percent slopes 
Sen-Golva silt loams, 6 to 9 percent slopes 

Sen and Amor soils, 9 to 15 percent slopes 

Sham complex, 1 to 9 percent slopes 

Shambo loam, 1 to 3 percent slopes 

Shambo loam, 3 to 6 percent slopes 

Stady loam, 1 to 3 percent slopes 

Stady loam, 3 to 6 percent slopes 

Stady and Manning soils, 6 to 9 percent slopes 


Tally fine sandy loam, 1 to 3 percent slopes 
Tally fine sandy loam, 3 to 6 percent slopes 
Telfer-Lihen loamy fine sands, 1 to 6 percent slopes 
Telfer-Lihen loamy fine sands, 6 to 9 percent slopes 


Vebar-Flasher fine sandy loams, 3 to 9 percent slopes 
Vebar-Flasher fine sandy loams, 9 to 15 percent slopes 
Vebar-Tally fine sandy loams, 3 to 6 percent slopes 
Vebar-Tally fine sandy loams, 6 to 9 percent slopes 


Wabek loam, 3 to 25 percent slopes 
Wayden silty clay, 1 to 9 percent slopes 
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SLOPE COUNTY, NORTH DAKOTA 


CONVENTIONAL AND SPECIAL 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 
Reservation (national forest or park, 
state forest or park, 
and large airport) 
Land grant 
Limit of soi! survey (label) 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 
Smail airport, airfield, park, oilfield, 
cemetery, or flood pool 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
{sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 
RAILROAD 
POWER TRANSMISSION LINE 


(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 

(normally not shown) 
LEVEES 

Without road 

With road 

With railroad 
DAMS 

Large (to scale) 

Medium or small 
PITS 


Gravel pit 


Mine or quarry 
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SYMBOLS LEGEND 


MISCELLANEOUS CULTURAL FEATURES 


Farmstead, house . 
(omit in urban areas) 
Church i 
School t 
Indian 
Mound 
Indian mound (label) IN 
Tower 
Located object (jabel) 10) 
GAS 
Tank (label) e 
2 8 
Wells, oi! or gas 8 
Windmill Ey 
Kitchen midden a 


WATER FEATURES 


DRAINAGE 
Pe 
Perennial, double fine _— 
Perennial, single line ee = 
TAS, 
Intermittent Z 


Drainage end 
Canals or ditches 
CANAL 


Double-line (label) 


Drainage and/or irrigation 


LAKES, PONDS AND RESERVOIRS 


Perennial 3 
Intermittent ee ee 
MISCELLANEOUS WATER FEATURES 

Marsh or swamp NA 
Spring o- 

Weil, artesian - 

Well, irrigation o 

Wet spot v 


SPECIAL SYMBOLS FOR 


SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS 
ESCARPMENTS 
Bedrock 


{points down slope) 
Other than bedrock 


(points down slope) 
SHORT STEEP SLOPE 
GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 
Slide or slip (tips point upslope) 
Stony spot, very stony spot 
Scoria (porcelanite) outcrop 


Small hill or knoll of sandy soils 


Small hill or knoll of silty 
or clayey soils 
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